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Who says you can’t plug a PC 
into a VME chassis? 





SBS knows how to get buses to talk to each other. 
Control your VME chassis with our PCI card. 


INSTALL TWO BOARDS. Connect tham with fiberoptic cable \way to bring al the things you love about your desktop directly 
Freupthe system, And nextthing youknaw you'lbe siting toyour embedded applets. 
-omfortably in front af your PC making yout VME 







This naw SBS adapter features memory and VO 

mapping, contrallr mods DMA, interrupts and 
portable divers. it directly connects the two 
‘buses, which allows the two systems to operate as 


system jump though its usual hoops. I's almost 
te plugging PC into your VME system, Wait a 
tint, exactly he that 


‘With this adapter, off-the-shelf software, any PC you 
lke and ordinary 


fone. The result le a realtime and deterministic system 
herals, you can create a ‘with low latency and low CPU ovathead. The point: 











tmachine-human muy affordable price to-point connectivity is at the hardware level so no 
snd performance levels. And our drivers make the yestiera | protocols quired and the adapter never detracts 
Integration process painless.’ simple, economical from normal system performance, Petty coo, huh? 


(s BS Boo ere eee aes} 


Technologies. 


Gere erie ete cd 





Cool. 


ee es 
etre rans 
Pere net eee 


Pepe etter tropa 











naan Se cee eae ny 
lifecycle management for mission-critical computing. 
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You are looking at: 
a) Mineral deposits 

b) Bacterialcolonies 

c) Thermal fluctuations 


d) Cosmic dust 








SBS knows Graphics. Visit sbs.com/g2 for the answer to the above, and 
how the G2 can solve your graphics challenges. 
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Radar processing VITA 46 enables the 
Use of next generation switched fabrics 
‘such as Advanced Switching Interconnect, 
‘Serial Rapido, et. in either centralized or 
listrbuted architectures, » Py. 36 





‘Tne CPC6314 from Performance Tech 
nologies is a 325W DC power supply that 
Combines high power capacity and indus- 
tty standard IPM management capabilty 
with monitoring and reporting. + Pe. 50 
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Electronic Solutions continues to reach new heights 
in standard off-the shelf chassis products supporting 
the Open Bus Architectures for CompactPCl, VME, 
VME64Extensions, PXI/VXI, AdvancedTCA, and 
other Switched Fabric Architectures. Our system 
level components and turnkey system solutions 
incorporate high performance interconnect 
technologies for today's fast moving industies: 
telecommunications, networking, commercial, 
instrumentation, medical and military. 





At Electronic Solutions our focus is on the 


optimum solution in support of your unique system 
packaging requirements, We can make modified 
or custom solutions to your requirements. 


Electronic 
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DPM FEATURES 


NT, XP, Linux, VeWorks and Solaris all run on-board and 
there's PXE support for diskless booting in secure eystems 


+ Two Gb Ethernet ports in compliance with VITA 31.1 for 
backplane fabric switching 


+ USB 2.0, DVI-I Graphics, Serial ATA, and PCLX are inte- 
trated into the Chipset 


+ Rugged, extended temperature versions are available with wumaynalom.com O0543.2600 040.055.285  sales@tvnatom.com 
‘wedgelocks and conduction cooling in compliance with 


TERE 11012 Speak-step capable. Dynatem, Inc Madero, Suite C, Mision Viejo, CA 92691 
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The Little Form-Factor 
That COU ecrsin csuinen 


overs, ruthless patent disputes and cuthroat competition. and 
additionally beset by commoditization, how is it that there 
can he & group of some 50) moderate-sized companies, almost 
all of them privately held, that are fiercely competitive yet seem 
toll be fairly successful? Atleast they appear to he successful 
because mos of them have been around fora while. I'm talking 
about the PC/104 sector. While there are some public compa- 
nies that manufacture PC/I104 modules, these often do it as a 
prt of a larger product offering. Those companies whose main 
business is PC/I04 are as far as | know, alin private hands. 

If you're selling CompactPCI into the telecom market, you 
have a whole lot of challenges. In addition to competition, there 
{isthe need to make volume sales, but todo that you also have to 
blfer something with unigue features to suit ucustomer’s needs 
Since different customers have different needs, that means @ 
range of focused products that necd to sellin high valumes to 
‘make a profit. That means you must not only have the insight 
tind engincering capability to design the needed products on 
time inthe face ofthe competition, but you must also be able to 
supply them in the volume needed. So manufacturing capacity 
‘may reac its limits and lead outsourcing 

‘The other danger is the flipside of the first. That is that 
1 product isso general-purpose that it ean be manufactured in 
‘quantity by various companies and be differentiated by a eom- 
bination of software or add-on modules such as PMC cards 
‘This commoditization drives down the margins and again fa- 
vors the bigger companies driving the smaller ones to failure 
or if they ae lucky, acquisition. Telecom is one of those appl 
cation areas that as un industry is happy to let smaller compa- 
nies do it R&D for it and then move to contract manufacturing 
‘when decisions to purchase in volume ramp up. 

VME has avoided the commoditization trap by address- 
ing markets that have inherently specialized noeds such as 
the military with its ruggedization requirements, ete. oF spe- 
cialized niche applications like radar and software defined 
radio, Here the volumes are relatively low and the margins 
correspondingly high 


| ‘en industry roiling with turbulent acquisitions, savage take- 

















PC/104 has found a sweet spot. Its manufacturers can pro- 
duce relatively large numbers of small low-cost modules that can 
bbe mixed and matched by a wide variety of customers to meet 
4 vast array of application requirements. The goal was to spare 
the customer the time and effort of specialized engincering, and 
the result is that there is @ large number of available CPU and 
HO modules wvilable from a large number of vendors, Having 
done the R&D on thes, the PC/104 vendors can produce them in 
sufficient volume to fed a large numberof applications with di 
{erent needs. I's sort of like # nice market with large number 
of sub-niches. In addition, these companies are quite happily able 
to sell $0 ofthis and 75 ofthat (not tht they would appreciate 
larger orders) and keep acceptable marin. 

With the advent of EPIC we have seen the introduction of 
1 backward-compatible form-factor just large enough to accom- 
‘modate the more powerful CPUs and additional standard and 
custom 1/0, Now, with the addition of EPIC Express, we have the 
pth to the most popular serial switched fabric, which is about 
{fo move to 5 Mbit speeds. In addition, the EPIC form-factor 
{is starting to appear in versions that do not strictly adhere to the 
spee except with respect to the form-factor, These allaw more 
specialize customization of YO with a minimum of pain a the 

‘As the 1 bandwidth capabilities increase, we will probably 
see a mone to more powerful CPUs in onder to keep up with 
and that could bring along some issues of power consumption 
and cooling. That remains to be seen, Still, Ube PC104 family is 
Set to move into the future while maintaining backward compat 
ibility and broad applicability for customers whose main goal is 
toad value beyond the hardware configuration. Those who wish 
todo custom engineering inthis space ae, of course, fee to da 
so. However, the cost and performance levels are such that a solu- 
tion need not be absolutely optimal in order to be of good valve 
interms of cost, spuce, power and time-to-market, 

‘Additionally, Pve been struck by the fact that many of the 
‘Principles ofthese companies, some of whom I know personaly, 
{appear not tobe suffering from stress disorders, have good senses 
‘of humor, seem genuinely happy at what they are doing and rela 
tively prosperous. Inthe grand scheme of things, who could ask 
for more? a 
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Real VME Solutions. 





Real Experience. Real Results. Sah 


You've heard it before. Others have cleimed to have the solution. But there's 
ronson Ele is rhe supplor of choice for VME cnclosutes in th U.S. We got the 
job done. We've been involved with VINE since its inception, ond we continue to 
actively participate inthe development of curing edge technologies that cfina 
slatorm configurations. A few of ou ltest projets incude VNE6AX, VITA31 (GigE), 
VITA 41 (VXS; switched serial standard) and VITA 46. The Elma commitment to 
cuslomercriented services, ond better product performance means o veo poyof 
for yu, Cll us todoy, ma delivers on its word 








ES es mes ELMA BACKPLANES 


Elma Electronic Inc. 
Phono: $10.656.2400 Fax: 510.656.3783 EMll:sles@elvacom Web: slmo.com 
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Rumblings on the Horizon for AMC? eee oe 

‘There appear to be a number of issues affecting the recenty introduced Advanced Mez ‘Armee technology. Adiionaly 
‘zanine Card (AMO) standard. A numberof companies, including ite, are caling fora large SilconDrives are enhanced 
umber of major and minor revisions to the specification, At the rot ofthe question appears by imegraing appticaion 
{tobe the nation that although AMC was speci to work weil in networking and telecom env- specifi techaoogis sich as 
ronments—often in NEBS-compliant buidings—peope ate starting to look att as a possible dts sanitzation and pure, 
“solution in miltary and industial contol applications as well, This has raised doubts to ieee at eset 
‘how well AMC will hold up under the additional stresses imposed by these environments. ete 


“Among the issues are shock and vibration, which impact the design of the connector as 
‘well a the front panel latches and other mechanicals. The dilemma that faces the industry 


appears to be: will these issues really prevent its use in the expanded universe of appl- Program Enables Carvers 
‘cations, and is it compelling enough to force a total re-work of the specification? On the to agin Salting  Serdeoe 
other hand, since AMC is poised to enter the market in a large number of already identiied ‘olf, Ine has announced the 


ls what il ete cost of sling tat ery in oer ood the pec? Re wifow | eae Cah 


‘this subject as it evolves and invites qualified representatives in the Industry to offer their aca iees ae TP prerutig 
Points of view with an eye toward fostering a fair and productive discussion of issues that ‘PonineanuasseNeGtsoet 
‘affect our industry. services with no CAPEX or other 


Fequitements, The Cartier Dinset 
Program provides carriers with 





| evies | areed 10 work with Samsun 
Reat-Time Innovations | crinunsy chants at Goce | SEmicomactor one the net | all ath connects thm 0 the 
equi Technology (338, td Hane the nem. | Scr toasty | VeecOn ton. Ths tas 
{or Real-Time Data Fa ae ost | dive slits technology use | C€tIETS 10 immediately begin 
Management todevelop increasingly demanding | A008 system OEMs, Under | sling UPbased services, sock 
RealTime Innovations has |wplicatisas that encompass an | this aangemet, Samsung wil | #5 Bost IP ecates, broadband 
announced the scqustion of | erérgaoming numberof davies an | stasis supply ofSLC NAND | voi. IP origination/ieminaton, 
STECBV's SkyBourdinllecual | yigly doped asworts Mash Torah Snons)tens’ | SOO seve CNAR, 9 series, 
property (IP) and development |" UaderheObjestManagement | SlionDrive products to meet | es ove the VoicsOns network 
fram. SkyBoard —stiutss | Group (OMG) Dats Distioton | I ieeasing demand of stem program also enables 
dhtabass across ciple odes, | Sevike (DDS. Wu) tania, | OEMS for SLCused some | CMHer® to increase thet level of 
enabling prformance-critcal | developers specify varius quay, | sluions. The enterprise OEM | *#"viee offerings and recognize 
pplication fo store and access | overmce Qos) partmeters | Sorage mkt is expected 1» | a8 immediate ROI, uilvzing 
dita from strat servers at | Sch ge raliahlty venues, | MACH 2.6 ilon hy 2008, | VoUP's echnical support as 
Mt etn Sapectcd tues | soonding to Web-Fet Research, | they gain entry ino this markt, 

afer elnery, expected aes |e gvovng al an annua | AScotling o Vol, one aanage 

ty fervor Modules senting data | SieonysemsSiiconDriv | © % iterated ack ft thei 
come publishers and are only | © vides fcressed performance | exing | TDM infrastructure 
once with the specific data | abt indunia-grade relay | With no changes and no CAPEX 
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esttemely fist rates. SkyBlourd 
provides infrastructure software 
for realtime inforttion 
‘management stems supporting 
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Sch as public safy, glob | Sjrortnepurtcuacdatethy-neh | ab! ave designed specially to | Operations Centr, which also 
communications, aerospace, | to recive nmect the rigorous demands of | sUevstes additonal operating 
Financia, manafactring and Ach and misiocral | eons orcs, 
transportation, Sticcbyetems Enters ‘pplicaions inthe sytem oC acto is 

With the SkyBoasd | Longton Arrangement | OEM musket, Witt a i ECC | 22 pints of presence inthe US. 


teri, SionDrives feature | A e300 lel aces pois 
wwearleeling technology and an | "iching approximately 90 percent 
imorace betwen te slits | Eppa, Vine 
Morage aay" and host sytem, | 8 @ prtecolagnostic network, 
To eliminate supporting virtually any protocol 
tnd enwure data integrity” and | cluding’ SS7, PRI, HP, SIP 
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‘management system for dynamic, | sotid-state storage technology. 
heterogencous networks. The | nas announced that they have 
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the industty's most fiek-teted | developed by Green Hills | Do Not Disturb, Call Forward 
tnd proven Linux distiution, | Software and I-Logix generates | International Call Blocking, Call 
MontaVinta CGE is available the implementation a C, C++ or | Return, Repeat Dialing/Redial, 
immediately from MontaVista | Ada source code dicey from | Exteasion Duling, Anonymous 
for Amtegyns PICMG) 216 the UML model The model is | Call Rejection and e-mail 
Katuna 750, 751,3750 and 3752 then automatically updated w | notification of voicemail. Add- 
Nes, which feature PowerPC feflect any chunges made 19 the | on features include: Mulubax 
Pwocening comple high- | source cade. The combination | Voicemail, Music on Hold, 





Performance packet-switched Coepoeate Conference calling. 
hackplaneintefaces, PMC! Medn. Reassign Phone, Find me/Fllos 
PTMC mezzanine expansion ‘me and. Auto Avtendant, among 
and integrated IPMI system Green Hills cites. 
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SIGTRAN signaling. Artesyn providing teaceability between 
will announce" funded, | the sourcecode and equiremens 
cerifed MontaVista CGE | Inaddiion, the Mul source code 
Solutions for select PICMG 2.16, | debusger a wells the graphical 
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'8U CompactPCI CPU Module 
‘with Dual GbE & USB 20 


U PX CPU Module 
with VGA, GBE & HotSwappable CF 


ETX Modul with High-End Graphics 
‘8 Optional HDTV UF 


Hal'Size Low Power SBC 
with Dual GDE, LVDS & CF 
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EPIC + PCI Express = EPIC 
Express: The Industrial 
Computing Platform’s Next 
Generation 


PCI Express is the wave of the future for high-performance 1/0 in both 
desktop and industrial/embedded applications. Yet the stacking-style 
architecture employed with EPIC, PC/104 and EBX boards presents unique 
challenges, which EPIC Express solves. The logical evolution of the EPIC 
specification adds PCI Express expansion capability to this industrial 
computing platform. 


by Robert A. Burckle 
WinSystems. 


shen EPIC—the Embedded Plat- 
form for Industrial Comput- 
ing—was introduced, it called 


fora future upgrade tothe specification 
to support a serial fabric. PCI Express 
technology hus emerged as the next-gen- 
eration 10 solution of choice ie many 
fof the computing and communications 
industries as itis now migrating from 
the desktop to embedded applications. 
‘The PCI Express architecture uses the 
familiar software and configuration 
interfaces of the conventional PCL bus 
architecture, but provides a new, high- 
performance physical interface while 
retaining software compatibility. with 


topo each other. A stacking architecture is 
key for keeping costs lo while maintain 
ing arugged, sel aligned group of boards 
also eliminates the ned fora card cage 
cor other external mounting frame, 

‘Many questions arose about how 
to implement a PCI Express solution on 
EPIC. Should stackable, add-on legacy 
PC/IOS VO boards continue to be sup- 

1 If so, should both the PC/OS 
find PC/04-Plus expansion connectors 
remain? Is there a commercially available 
high-frequency connector that will allow 
PCI Express signals to be supported? IE 
So, how many boards can be in a stack? 
Have the transmission line characteris- 








tein coment Fel te, MEIN nents rath 0 ke me Cin ee 





pansion modules available worldwide. bord with PCI Express to be stacked on parallel PCI bus architecture in that i 
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supports scab ink wid a 
27 1e and 32-ane configurations. Which 
lane ws should be supported sn hw 
tmsy nest each 

"he five embeded SBC manu 
crs tht defined and erated EPIC (Me 
trois, Octagon Spins, Verlag 
‘Wigyons and Ans Comper co 
dite crceve fecal dco fo 
heme ot these te a orb  fly 
teline EPIC Express. The rest was 
tefstion that effe botr an eye 
fy and revoir soliton. ext 
Tomar since i supports lepaey 10, et 
revltionary sine is the is stackable 
Cl Express solar. hs PC Express 
chtectoe sto the-art set iter 
omect echnelogy tha keeps pace with 
srsctwvnoet proctor en meiry 
Shinpiona, povidng 3 pera rons 
Iricrcmost of choke fort wide rage of 
Sisto aig os ts 

This abo important to nce that the 
CIID connector as mained be 
Cause ot umber of UO modules avi 
thle workvide from hundreds of sup 
tx. For lower Single UO atch 
tlie digital UO, bapeed coment 
Caton an! ern AMD feo tis 
the eases lovet cox and mot igh 
fervani inponeniton for safe de 
Hier They ca eter tet an ofc 
She uniter design theron 

‘An EPIC board with the adtion of 
PCI Express becomes an EPIC Express 
heer, Nove of the dimensions or UO 
Zones of an EPIC bri change. Tony 
free sth replacement ofthe pa 
St PCL hos pce through 
the PC/IO4-Pis connect) with sera 
PCI Express connector Siar the UO 
feards that ack ontop of EPIC Express 
fre PC/osize wit the POOL Pas 
Sonoector ranch and teplaced ith 
PCI Expres sacking comectr. Sone 
fave dubbed thse “PC/IO4 Express™ 
tmeles (Fpue 











EPIC Express Implementation 

With PCL Express, the sumber of 
serial lanes to a device can be increased 
to adress current and future bandwidth 
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‘S:bank (Ful configuration) EPIC 


needs of VO devices, The PCI Express 
Base Specification defines the configurs- 
tion of serial Hinks as x1, x2, x4, x8, x16 
and:x32. A PCL Express link eam be scaled 
fon a device-by-device basis to meet dif- 
ferent LO controllers’ bandwidth and p= 
plication objectives. It should be noted 
thatthe handwidilt of a xt PCL Express 
link is nearly quadruple that of a 32-bit 
wide, 33 MHz PCL bus (as implemented 
with PC/104-Plus) with about one-fourth 
the number of pins. The EPIC Express 
technical committee considered both the 
application environment and practical i= 
plementation aspects of Future bandwidth 
demands for small, industrial, stackable 
VO movlles and decided to support four 
1 and two a4 links. However, one x16 
link will he defined inthe future to handle 
Video applications. 

"There are two configurations that are 
currently defined and supported. The frst 
isa replacement forexisting standard PCL 
devices using four x links (A-D). Similar 
to PC/104-Plus it allows upto four boards 
to be stacked, yet requires only a single 








COne-bank (standard configuration) EPIC Express Modules plug into 


Express Modules. 


28-pin connector. The connector is about 
1/3 the size of a PC/IO4-Plas connector, 
which frees up valuable board real estate, 
quadruples the bandwidth ofthe link and 
eliminates the slot selection switch. This 
is called the Standard EPIC Express con- 
figuration, 

‘The second configuration supports 
more bancwid-intensive controllers and 
snore PCL Expres links. It supports the four 
x1 Links om the ist comnsctor bank and the 
two x links (E&P), plus more clocks, 
power and ground This als to sitional 
‘onmector hanks tha take up approximately 
the same amount of area as a PC)/I04-Plas 
connector. This is called the Fall EPIC 
[Express configuration sine it has more ca- 
pacity and requires a larger connector with 
three 28-pin hanks (Table 1, 

‘The spacing between modales in 
san EPIC Express stack is maintained at 
(0,660-inehes, This permits the same spac- 
cers and PC/IO4 cards to be used. The x4 
EPIC Express expansion modale must be 
closest tthe ft SBC. Stacked above that 
‘would be any x lane modules nd finally 
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featuring automatic alignment for each. 
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[EEEEER 4 four-board Full EPIC Express stack with two x4 links and two x1 links 
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[EIEN Pin Assignments for Standard EPIC Express Connector (Bank 1). 
[An EPIC Express Standard connector duplicates the frst third of 


the Full connector 


EPIC Express Configuration Options 
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IESE Fc Express configuration options. 


‘hank 
ABCOEF 
Four, Two xt 
ABLO0.EF 
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PC/104-compatible modules. Even though 
the Standard and Pull configurations re- 
quire different EPIC Express connectors, 
1 -hank, Standard EPIC Express Module 
can plug into a 3-bank Full EPIC Express 
Modiale but not vice versa. The reason is 
that a 3-bank connector is simply a L-bank 
connector replicated two more times in 
contiguous housing 4 support aeditional 
pins (Figure), 


‘Automatic Link Alignment 

‘One ofthe design goals of EPIC Ex- 
press modules was that they not equine 
any jumpers fr address or slot aligamet 
‘The stacking design i physically similar 
to PCI/I04 and PC/I04-Plus but the eon- 
rectors employed are not through-hole 
style. Those were designed to implement 
8 passive. parallel bus. By contrast, PIC 
Express uses pair of surface-mount eon- 
rectors that allow one or more PCL Ex- 
press controllers to be mounted on the LO 
expansion module. This feature allows au 
tomatic link alignment, which eliminates 
the need for jumpers oF a special stacking 
order. Boards not supporting PCL Express 
Simply pass the signals up the stack from 
‘ne connector to another. 

‘An EPIC Express module with a 
single x1 PCL Express contollris always 
Wie to Link A on the bottom side eon- 
rector fits board. The top connector will 
have Link A wired from Link B on the 
bottom connector. The same methodology 
js maintained for Links B and C on the 
top connector singe they are wired fom 
Link C and Link D, respectively, on the 
bottom connector Link D om the top eon 
rectors not connected. 

An EPIC Express module with two x1 
PCI Express controllers is always wired 
to Link A and Link B on the bottom side 
connector of its board. Therefore, Link A 
snd Link B on the top connector wil be 
Wired from Link C and Link D. respec 
tively, on the bottom connector: Link © 
snd Link D onthe topside connector will 
not be connected 

‘An EPIC Express module with a 
single a4 PCL Express contollris always 
Wied to Link Eon the bottom side eon- 
rector fits board. The top connector wil 
have Link E wired from Link F on the 
bottom connector. Link F om the tp side 
connector will not be connected. Links 
‘A,B,C and D will be wired from the top 
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‘cannector to the bottom connector sic 
there is aot a 1 PCL Express controller 
‘on the boant (Figure 3) 


EPIC Express Connector 

PCI Express is a high-speed, low- 
voltage, differential serial interconnect 
that allows two devices to communicate 
with each other. It is designed to offer 
higher bandwidth with fewer pins, Each 
Tink has a fll-duplex, transmit and re 
ceive pair of signals operating ta signal- 
ing rte of 2.5 Gbitsls. This speed of 2.5 
Gite results in 25 Gbitss foreach direc 
tion that provides a 250 Mbytes cammi- 
nications channel in each direction (500 
Mbytes totab 

"The connector isthe enabling tech- 
tology that allows PCI Express to be 
‘implemented ina stack. Samtec’s Signal 
Integrity Division was instrumental in 
the definition and design process since 
they had done extensive work with their 
“Final Inch” differential connectors, 
‘They had worked with HyperTransport 
and were able to bring the same technol- 
‘gy developed for their QTE/QSE con- 
rectors. They worked closely with the 
EPIC Express technical group and de- 
signed a special test rig and conducted 
testing to verify performance. The result 
fs that a connector was specified that al- 
lows up ta four bourds to be stacked on 
top ofan EPIC Express baseboard while 
‘maintaining proper electrical transmis- 
sion line characteristics to support the 
data signaling rates. 

Each connector bank is a 40-pin 
device with every third pin removed 10 
support differential high-frequency sig 
naling and » ground plane inthe mide 
‘The Standard configuration supports 
four x1 lanes and isa subset of the Fall 
configuration, Its 1/3 the size of a Fall 
connector, provides up to 16x the band- 
‘width of PC/104-Plus (parallel PCI bus) 
and has the same pin out for pins 1-40 

gure 4). The Full configuration sup- 
ports the four x and «wo x4 lanes on & 
single connector (Figure 5). 

‘The assignment of the pin locations 
is important. They were selected tof 
cilitate optimum souting of the PCI Ex- 
press signal pairs as they are passed up 
the stack. Preliminary board layouts us- 
ing the Inel-recommended PCI Express 
routing. guidelines were conducted to 




















Pat 
Pad 


Paz 
Png 


Pints 
Pats 


Pinto 
Pn2i 


Pin25 
Pz 


Pat 
Pina 


Pnsr 
P39 


Pat 
Pn 


Pina 
Pa 


Pings 
Pings 


Pins 
Pet 


Pings 
Par 


Port 
Pin 


P77 
Pn 


Post 
Ping 


Pinar 
Piao 


Ping 
Pos 


Ping 
Pao 


Pin t05 
Pni07 


Pitt 
Pitts 


Pott 
ens 








a3 33 97 
BBORS az 


a7 FF 
38 88 





Pina 
Pas 


Pinas 
Piso 


Pst 
P56 


Pinoo 
Pree 


Pinos 
Pies 


P72 
Pats 


Pn7e 
Piao 





Ping 
Pras 


Pinas 
Poo 


Pot 
Pos 


Phe 190 
Pha 102 


Ph 108 
Ph 108 


Patz 
patie 


Pate 
Pint20 











‘The EPIC Express Full connector supports four xt and two x4 lanes. 
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ensure tht the differential signaling env- 
ronment could be maintained. This is nec- 
essary to minimize impedance mismatch, 
reflection and flight time, which degrade 
signal quality at these frequencies 

Generation | of PCI Express x! links 
does not need a clock, but future gencra- 
tions double the serial data rate, which 
may require a lock, so pins are defined 
fon the connector. Therefore, a clock i in- 
cluded for each link inthe EPIC Express 
pin definition, 

“The transmit and receive pais forthe 
links, clocks for each link, power and reset 
are supported. However, PCI Express card 
Presence Detect and Wake are not. These 
to signals are for hot swap applications 
Since EPIC Express expansion modules 
bolt together its not logical to implement 
hot swap. SMBus and STAG ure not cur 
rently supported. The +3V power rail is 
rt supported since most all EPIC SBCs 
fare 45V only. Therefore an EPIC Express 
expansion module will generate the requi- 
‘ste onboard voltage fro the 45V ea 

On a Standard EPIC Express im- 
plementation, the first bank connector 
contains four xt data links (A-D), three 
clocks (A-C). +5Y, ground, auxiliary 33V 
and reset (PERST#).A Full EPIC Express 
implementation adds two x4 links (E-F), 
thre clocks (D-F), more +5V power pins, 
+412 volts, -12 vols plus four reserved pies 
for possible Functions to be determined in 
the Future, 

‘The designers of EPIC Express are 
delivering on their promise of upgrading 
to the latest technology. EPIC Express 
defines the addition of a PCL Express 
connector to both the EPIC SBC and 
PC/I04-sized 10 expansion modules. 
‘The compact and incremental nature of 
EPIC SBCs using PC/104 expansion mod- 
les has proven benetical ina wide range 
of embedded applications including test 
equipment, medical instruments, commu- 
nications devices, transportation systems, 
miltary(COTS, data loggers, security, ro- 
boties, semiconductor manufacturing in- 
‘struments and indasttial contro systems, 

Unlike the other mid-sized board 
ample board space has been reserved ta 
Support the broad base of PC/IO4 UO 
modes as well a PCT Express without 




















scrficing VO capacity. Due to this archi- 
tecture, compliant implementations can 
smoothly migrate from legacy ISA-based 
systems to the fst serial interfaces of the 
future, For more detailed information and 
a copy of the EPIC Express specification, 
visit www.epicexpress.com, 
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by Ben Kiam 


ceveral standards have emerged to 

service the modular computing 

market. The Common Mezeanine 
Card (CMC) standard provides a small 
form-factor capable of supporting » CPU, 
system bridge, memory and fish, The 
PCI Mezzanine Card (PMC), a derivative 
of the CMC standard, added a PCL inter: 
face allowing modules 4 communicate 
with one another and peripherals through 
high-speed data bus. 

‘The PMC provided a good platform 
for many types of computing systems 
However, engineers were not salistied with 
single processor per PMC module. Iwas 
oon realized that there was jast enough 











Extreme Engineering Solutions 


AMCs Make Modular 
Multiprocessing a Reality 


PCB real estate to support dual processors 
ina symmetric multiprocessing (SMP) ar 
chitecture. In this environment, two pro- 
ccessors share the same memory and LO 
resources. For applications that mostly 
lived in the CPU caches, ths architecture 
provided significant performance-versus- 
price improvements, 

The PMC standard, however, did not 
account forthe large power and cooling 
requirements of multiprocessor boards, 
PMCs were originally intended to host pe- 
ripheral devices, sich as SCSI and Ether- 
not controllers, not power-hungry CPUs. 
‘Additionally, features that were advanta- 
|ge0us to high-performance computing, 





EGER The PMC standard (ett) provides 0 platform for modular computing. The 
recently rated AMC standard (gh) takes modular multiprocessing to @ 
‘ew love, while retaining asiniar form-factor. 


Modular computing has become a basic building block of embedded 
systems. From voice-over-IP packet processing to high-performance 

number crunchers, the ability to add processing units piecemeal provides 
upgradeability as well as scalability. 


such as bot swap and board management, 
were not requirements when the PMC 
standard was create. 

The Advanced Mezzanine Cand 
(AMC) standard is the most recent ad 
tition tothe suite of modular standards, 
AMCs increase the total amount of power 
allocated to each module, provide a larger 
selection of high-bandwidth interconnect, 
as well as support modular computing 
features such as hot swap and board man- 
‘agement, Figure | shows a comparison of 
the two form factors 


Multiprocessors 

‘A multiprocessing system consists of 
multiple processing units ted to & single 
system controller bridge, This bridge usu- 
ally consists of CPU interfaces, a memory 
Controller and various LO interfaces. As 
an example, consider the Marvell Discoy- 
ery III PowerPC system controller. This 
embedded device consists of a 60x CPU 
bus interface, a DDR SDRAM controller, 
multiple gigabit Ethernet controllers, 3s 
‘wel as two PCI bus interfaces (J 

‘The key advantage of a symmet- 
ie multiprocessing (SMP) system is the 
costelfective sharing of resources such 
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as memory and interconnects. While it 
is true that each CPU in a dal-processor 
multiprocessing system only has half the 
potential memory bandwidth, there are 
large numberof computationally intensive 
applications that henetit fom the reduced 
‘cots and PCB realestate of the mlipro- 
cessor approach. These applications typi 
cally are able to reside mostly within the 
caches of a processor. However, there are 
remory-intensive processor applications 
stich as pattern searching that Would be 
beter suited to having a separate memory 
subsystem for each processor. One must 
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perform a careful analysis ofthe applica- 
tion before considering an SMP platform 
cover a uniprocessor approach, 

SMP" architectutes also provide 
performance enhancements without the 
Software headaches of clustering sepa- 
rate compater systems. In SMP. a single 
‘operating system is run on the proces- 
sors. This places the majority of the loud- 
balancing responsibility on the operating 
system and allows the programmer to fol 
low a single processor model. The ease 
fof sharing data structures is also a sig- 
nificant performance advantage of SMP, 
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Shared data structures can be examined 
by any processor without the overhead 
associated with interconnect transactions 
for message-passing protocols 


PMCs 

The PMC form-factor has several 
limitations when used in multiprocessor 
system, These limitations include power 
tisipation and interconnect bandwidth, as 
well as lack of high-availabiity features, 

PMCs are limited bythe total amount 
of power they ean draw from the 3.3V and 
S50V power rails provided, The power pins 
fare limited 10 LA per pin, This works out 
to 297W on the 3.3V rail and 30W on 
the SV rail. While in theory this would 
yield around 60 watts of power, the CMC 
Standard limits total power dissipation to 
175 watts. The PrPMC (Processor PMC ~ 
VITA 32) specification extends this to a 
suaximum of 25 wats 

Cooling a PMC can present addi- 
tional challenges. ‘The standard 10 mm 








limited amount of cross-sectional area 


for dissipating heat, For the 15 mm case, 
‘cross-sectional area of 14 em is avail= 
able for components, heat sinks and a 
flow. With a standard 200 linear feet per 
‘minute of airflow, itis difficult, ifnotim- 
possible to dissipate more than 25 watts 
fof power ina commercial 0° to 55°C op- 

PMCs utilize a PCH/PCLX bus fori 
tercomnect with a cartier and other mod- 
les. PCI is a shared bus architecture, 
where each device presents an additional 
Joad on the common bus signals. The abil- 
ity to meet signal integrity requirements 
limits the number of devices that ean di- 
rectly talk to one another at any given fre- 
quency. Transparent bridges can be used 
to create clusters of devices that operate 
at higher frequencies, with « tradeoff of 
higher transaction latency. When a point 
to-point architecture can be used, PCLX 
can be operated at 133 MHz. This yiclds & 
theoretical maximum data rate of around 
1 Gbytes over a 64-bit bus. 

PMCs are not hot-svap devices, mak 
ing them unsuitable for the kind of hig 
availability systems that are beneficial to 
‘modular computing. They are directly 
mounted into the host carrier. However, 
in the case of  CompactPCl PMC cat 
rier card, the entire assembly can be 





























‘heat sink that covers 
bth CPUs and the system 
controler 


ie populated with more than one active 
a}--| tool, then all modules mach be taken 
Tae 


[EEE swe Processor PMC modules 
require a novel approach to 
a] =] cooling. XPedite6200 utizes 














jut of service to replace the one faulty 
module, Clearly this is not advantageous 
ina clustered modular computing environ- 
rent. As an example, consider a PrPMC 
cand consisting of dual Freescale 7448 1 


[EEE Peatte6200 by Extreme Engineering isan example of a multiprocessor GHz G4 PowerPC processors, a system 
PMC module. An operating systom as wel as file system can be stored controller, 1 Gbyte of DDR DRAM, 6 
within the on-card flash for stand alone operation. Mites of Hash and two Gigabit Ethernet 


ports (Figure 3). 
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‘The first obstacle beyond fitting all CPUs could operate, forcing one customer 
the components in the PMC form-factor to spend resources optimizing software to 
was satisfying the power requisements, reach orig 

1k was a requirement that all power be "The next challenge yas cooling the 
dissipated from the 33V power rail, limit- CPUs, bridge, DDR SDRAM and Ether: 
ing the total power available to less than net PHY. Fortunately, a 1S mm stacking 





al goals, 





att maximum is height form-factor was allowed, which 


allowed for a PrPMC, most carriers are yielded much more room than the typical 
designedtoaeceptonly PMCs, limiting the 10 mm for heat sink, This challenge re- 
selection of carriers on which this PEPMC quired the creation of a novel heat sink, 
could be placed. Additionally, this power which covered both CPUs and system 
ceiling restricted the speed at which the 


controller allowing maximum surface 
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trea for cooling. However, the custom 
nature ofthe heat sink added unforescen 
complexity to the Final product 

“Another PMC design issue was a re- 
(quirement to have a watchdog timer per- 
form a full hardware reset of the module, 
inchuding the system controller. The PCL 
architecture includes a global reset as 
serted by the carrier card, This made it 
Aifcult to allow the module to act as a 
separate ently. capable of completely 
resetting iself-without disrupting other 
sicmbers ofthe PCI bus, 

‘Making the design fit into a PMC re- 
quired several tradeoffs, These included 
specific PMC carrer cand requirements, 
performance limitations de to povver 
budgets and sacrifices in functionality 
Had the design been based on the AMC 
standard, several of these tradeoffs could 
have been addressed. 


AMC 

‘Ass more rovent standard, the AMC 
architecture is able to provide several ey 
advantages over PMC while maintaining 
similar form-factor. Advantages include 
improved power capability, heat distribu- 
tion, interconnect technology and suppart 
forhigh availability. 

‘The maximum power consumption of 
sam AMC is 60 wats Instead of providing 
several separate power ruil, AMCS con 
solidate all power onto a single +12V rail 
Today's designs need to support ICs that 
‘operate a many different voltages. A typi- 
cal design may need 25, 18. 5 und even 
LLOV. Utilizing a single supply to derive 
all onboard voltages eliminates the need 
for board and system designers to balance 
power across multiple voltage rails, mak- 
{ng power distribution much cleaner and 
easier to design, 

"The AMC standard alsa improves the 
ability to cool high-power components 
such as CPUs and bridges. The AMC 
specification provides several options for 
rode eight. A full height AMC mod- 
lle provides a cross-sectional area of 22 
cm This is a S74 increase in area as 
compared 1 a 1S mm PMC module. This 
‘addtional area provides the necessary 
ov for wrflon and allows Laeger fins for 
greater heat sink surface ara, 

‘As processing performance increases, 
so does the HO bandwidth, The AMC 
architecture supports three high-speed 











Processor performance no longer needs to be sacrificed due to power and 


heat dissipation constraints. The 60-watt maximum AMC power easily allows the 


processors to run at maximum speed. 


{interconnect options: PCI Express, Giga- 
bit Ethernet and RepiglO, Having three 
scalable options gives system designers 
‘much greater flexibility in meeting band- 
‘width requirements. As an example, PCL 
Express isa serial, lane-based intercon- 
rect that can support 1, 2,4, 8, 16 or 22 
lanes, each providing approximately 200 
Mbytes of bandit 

"AMCs also provide a important fea- 
ture that PMCs lick the ability t isolate 
td ot swap Faulty modules, A malfune- 
tioning PMC module requires removal 
from its PMC carrier card for servicing, 
and could even misbehave on the shared 
PCI tus, causing other modules or the 
entire system to malfunction. The point 
to-point nature of the AMC interconnect 
standard allows a faulty module tobe con- 
tained and removed for servicing without 
Interrupting other system Functions. 

“The AMC standard also includes an 
IPMI manager running om an auxiliary 
low-cost, low-performance mieroproces- 
Sor, and allows the AMC carrier to ac- 
cess information such as module power 
requirements, power supply health, tem- 
perature and ober sats. With this in- 
formation, the AMC carrier can decide 
to shut dawn modules that are overheat 
ing or about to fail. As an example, eon- 
‘er migration of the previous design ta 
the AMC equivalent. The major changes 








include the migration from PCUPCLX to 
PCI Express and the addition of an IPMI 
controler 

Processor performance mo longer 
needs to be sacrificed due to power and 
heat dissipation constraints. The 60-watt 
maximum AMC power easily allows the 
processors to run t maximum speed. The 
additional cros-sectonal height also al= 
lows the use of standard heatsinks, saving 
the costs and complexity associated with 
exotic custom heatsinks, 

‘The watchdog timer reset challenge 
that was identified in the development of 
the PrPMC module is no longer an issue 
Since PCI Express is hot-swappable and 
point-to-point the module cat he locally 
reset, disabled or removed without dis- 
turbing the host and other modules. The 
AMC specification allows the full perfor- 
mance of the embedded SMP syste to be 
realized. In addition, it adds features that 
improve the module's bility to satisty the 
‘equitements of modular computing. 

AMCS provide a feature-rich solu 
tion to today’s multiprocessor needs. AS 
the market continues to demand higher 
power, higher bandwidth and higher avail- 
ability, the AMC standard provides room 
for SMP designs to grow 

While AMC modules are currently 
being deployed on AdvancedTCA. car 
rier cards, PICMG, the developer of the 


AMC standard, is working toward achas- 
sis and backplane standard. This system, 
called MicrsTCA, will expand the possi 
bilities of the AMC module and its ability 
to function as a building black to the next 
generation of cost-effective mltiprocess- 
ing platforms. 





[Extreme Engineering Solutions 
Midaleton, WI. 

(608) 833-115, 

[ooww.xes-ine com. 





(October 2005 YM 25 





SolutionsEngineering 


[eeeecuee inal 


Next-Generation VME 
Boosts Defense and 
Aerospace Applications 


With the addition of switched serial fabrics to VMEbus platforms, VXS can 
provide orders of magnitude more 1/0 bandwidth than is provided by legacy 
VMEbus systems. 





by Robert Tufford 
Embedded Communications Computing, Motorola 

ince the turn of the century it has A series of stages were identified for fer. The “source synchronous" part ofthe 

Ihecome clear that the data band- the VME Renaissance. The goal of the name indicates that the transmitter sends 

‘width capabilities of parallel multi first stage was to bolster the bandwidth dats along witha strobe. The “bwo-edge” 


Aropbuses such asthe VMEbus have been capabilities of the multidrop VMEbus, portion of the name indicates that trans- 
increasingly challenged in dats-intensive and the goal of the second stage was to fers are made on both the rising and fll- 
applications. The result has been the add switched serial fabrics to VMEbus ing edges ofthe strobe. 
launch of what is called the VME Renais- platforms. The first stage came to fruition ‘The 2eSST protocol enables products 
sance—an era of VMEbus innovation andi August 2004 with the release of the using the TSil48, working in conjunction 
Performance improvement while main- Tundra TSil4 PCLX-to-VMEbus bridge with Texas Instruments’ SNT4VMEH22501 
taining backwant compatibility and pro- chip. which was co-developed with Mo- VMEbus transceivers, to provide up 320 
tecting existing customer investments—to_torola, The TSil48 implements the 2eSST Mbytes of data bandwidth in properly de- 
take VMEbus platforms to the next level VMEbus protocol, where “2eSST" stands signed five-row backplanes, Ths is an 8X 
of performance, {or two-elge source synchronous trans- increase ver the typical 40 Mbytels per- 
formance of the VME64 protocol, Motor- 
ola's MVME6100 and MVME3100, along 
with boards fom other companies, use the 
TSil48 and provide a rich ecosystem of 
2eSST-enahled products 
"A use case example of how 2eSST 
technology is being considered to improve 
uistriuted application performance isthe 
Navy Open Architecture initiative. This 
initiative has been focused on using Giga 
bit Ethernet, Data Distribution Service 
(DDS) and Common Object Request Bro- 
ker Architecture (CORBA) middleware 
2eSST technology is now being evaluated 
for this initiative as a high-performance 
transport that complements Gigabit Eth 
eon Ves ptm 15 Sytem exnel, The next technology beyond 2eSST 


IEEGIRN bata and conto panes in gary VMEbus systems and VAS systems. a sold abo be leverage hint 
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VXS — The Second Stage of the Prema 

Renaissance aor 
‘The secon stage formally gan with 

the formation ofthe VXS (or VITA 41) 

‘working group inthe VSO in March 2002. 

‘The goals for VS as outlined atthe in- 

ception ofthe working group were te: 

* Provide asitched serial interconnect 
to VMEbus coincident withthe VME 
parallel bus 

* Usilize standard open technologies for 
the switched eral inks 

+ Allow for multiple standard open tech 
nologies for the links, but not neces- 
sarily atthe same ime 

Preserve backward compatibility 
‘within the VMEbus ecosystem 

“increase the amount of power provided 
to each VMEbus card 





art 


Tare 
Sareone 
Taree 
Tamme 


Echo thot goals a ben cited 
tiecgh te rent specications e- 
tte bythe working pote 

VITA Al. ~ VXS Switched Serial Stan- 
ds (Be Specitcnton) 7 
VITA 41d" VXS IniniBand Protocol 

Layer Standard enac 

VITA dh2-VXS Rapido Protocol San- EEE V%S apples example signa processing system, 

dard 

VITA 41.3— VXS 1000 Mrivs Baseband plates tothe nextleveof performance? the fact tha, snc itis 4 mltdrop bus. 
IEEE 802.3 Protocol Layer Standard Before tackling this question, it may be only one connection between nodes can 
VITA ald - VXS PCI Express Prolacol hpi to review the dat plase und Gon- occ at atime, so the mggrepte Band- 
Layer Simard tl plane concepts at are wel Kowa in width of the VMEbus platform isl 
VITA 41.10 Live Insertion System Re- the telecommuntatons industry The data only 40 Mbytes. The closest thing to 
cqivements for VITA 4 Board (Til plane indie asthe portion of wctwork muliple connections occuring on the 




















Use Standard) traffic that is used to distribute data be- VMEbus is broadeast mode, in which 
VITA 41.11 - VXS Rear Transition Mod- teen nodes. The control plane is defined one node sends a message to multiple 
tle (RTM) Standard as the portion of network trafic used to other nodes simultaneously. 

VITA 410-2 and 10 are currently setup, maintain and terminate data plane Adding. switched. serial fabries to 
moving toward ANSI standardizstion, connections. ‘VMEbus platforms, through VXS, ever: 
‘The remaining standards will move to These concepts also apply to VME comes the inadequacies of the VMEbus 


ANSI standardization in carly 2006, applications such as those found in the for data plane traffic i two ways. First, 
‘These standards provide the framework defense and aerospace makes. In legacy switched fabrics tend to have much 
for VXS. implementations throughout VMEbus systems, the VMEbus earries higher data bandwidth capabilites than 
the embedded computing industry, and a oth contol plane and data plane traffic the VMEbus. For example, a 4X PCI Ex- 
number of platforms have already been (Figure 1). The VMEbus has always been press link has a raw data bandwidth of 
released hased on them. well suited to carry contol plane traffic, approximately 2 Gbytes, o 1 Gbytels 
‘mainly because of slow latency. It also (2.5 Gbits x 4/10] im each rection, com- 

VXS — Data Plane and Control has been adequate to carry data plane pared tothe 40 Mbytes forthe VMEbus, 
Plane traffic, provided that the application Second, switched fabrics use paint-1o- 
‘Now that the evolution and scope bandwidth requirements are less than 4 point connections, which allow multiple 

of the VXS stundards have been char-  Mbytess (for VME6) However, one of connections to oecur simultaneously. As 
acterized, how does VXS take VMEbus the drawbacks of the VMEbus has been an example, the aggregate bundwidh for 
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8 VXS 10-slot system, with 4X PCI Ex storage card, a VXS switch card and an ‘The instantiation of 2eSST and VXS. 
press links hetwcen five pairs of eards RTM opposite the first VXS processor standards-based COTS technologies in 
cach exercising a 2 Gbytes simultaneous card. The VXS storage eard is used for VMEhus platforms brings rich benefits 
connection per par, could be as high as 10 booting the system and storing configura- to defense and aerospace applications. 
Gbytevs, whereas the aggregate VMEbus tion data 26SST technology can boost the band 
bandwith is still only 40 Mbytes. "The data flow is shown by the red ar width of the legacy VMEbus by upto 8X. 

‘Thus, VXS preserves the multidrop rows. Sensordataentersthesystemthrough These performance increments are espe- 
‘VMEbus for use in legacy applications, the front panel ports ofthe four signal pro- cially beneficial for defense and werospace 
‘where it functions as both the data and cessor XMC cards (lhe arrows marked 1) applications that require systems that 
control plane, while also allowing the andispreprocessed by the DSP engines on are able to capture. process and deliver 
data and control planes tobe splithetween these cards. The preprocessed datas then real-time data for display and control of 
VMEbus and siitched fabrics respec- routed through the VXS LO carrier cards, actuating systems. VXS also allows for 
tively to address dat-imtensive applica- across the PCI Express fabri, onto the flexibility in configuring systems with 


tions (Figure 1). XS switeh card arrows marked 2). Note the right balance of processing power a 
that each ofthe VXS UO carrer cards can U0 ports because the HO bandwidth pro- 
VXS Application Example transfer data at up t 1 Gbytes smultane- vided by the switced fabri interconnect 


‘Consider as an example a signal pro- ously, This equstes to an aggregate VO now allows the system to behave as if it 
cessing system implemented using VXS bandwidth of 4 Gytesie—two orders of were one large virtual cand. 

(Figure 2)- It consists of a 10-sbot VXS magnitude layer than is achievable with 

chasis and backplne with the VMEbus VMEGS! The data is then parsed by the Motorola 

routed to each slot, as well asasingle-star_VXS switch carl to the appropriate VXS Tempe, AZ. 

PCI Express fabric routed fom the VXS processor cards for postprocessing (ar- (800) 759-1107, 

switch card slot to every slot. The chas- ross marked 3) The fist VXS processor _[www:motorola.comcomputing) 

‘is is populated with four VXS processor card then sends out the processed sensor 

cards, four VXS 1/O carriers witha signal datatoan external workstation fr viewing 

processing XMC on each carrer, a VXS (arrow marked 4), 
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VITA 42 XMC Gains 
Momentum, Increases 
Flexibility 


As 1/0 requirements continue their relentless upward progression in both 
performance and complexity, system integrators need a new 1/0 module 
architecture. VITA 42 reproduces the open standard ecosystem of the PMC 
module while providing higher performance and the potential for direct 
connection to switched fabric interconnects. 


by Andrew Reddig 
TEK Microsystems 
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‘SFP er: oe 
‘SP er 

SP er 

ter | 


[EGE FPGA based xMC module (4 
‘channel Serial FPDP or Gigabit 
Ethemet interface using FPGA 
IP cores). 


Sins Suma 
sel 
pee 

tae 


[IEEE] Asiccbased xc module (4- 
channel Fibe Channel interface 
Using QLogie 1SP2432 controiers 
‘and PLX 8516 PCI Express switch. 


the throughput for interfaces with one of 
bath XMC connector 

"The XMC architecture has many 
features in common with another 





standant, the Advanced Mezzanine 
Card, or AMC, being developed by 
PICMG as a part of the AdvancedTCA, 
ecosystem. Both XMC and AMC sup- 
port direct connection to switched fab- 
res and leverage the growing number 
ff endpoint solutions available from 
silicon providers. While the architec- 
tutes are similar the mechanical fea- 
tutes are quite different due to the mar- 
kets addressed by the two standards 
AMC modules are designed to meet the 
‘needs of the high-availability telecom 
market, which requites that modules be 
hot-swappable without powering down 
the system or removing the carrier card 
from the chassis. This design goal 
sulted in selection of a cankedge-type 
connector that mets the requirements 
fof the telecam environment but is n= 
suitable for the shock, vibration and 
humidity requirements of a deployed 
military application. XMC modules, 
‘onthe other hand, have no hot-swap re 
quirement and use a traditional stack 
ing connector between the mezzanine 
dan carrier that has been charscterized 
for rugged environments 
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Vink 
Performance Beyond Limits 
ready for Extreme Embedded Comp: 





EtXexpress products are next generation 
embedded modules based on the PICMG 
COM Express standard. ETXexpress 
provides the hightest performance and 
1/0 bandwidth available in COMs. 


> PCL Express - the elemental data path 
> Gigabit Ethernet - for high connectivity 
> USB 2.0-- for fast periphery 

> Serial ATA - for fast drives 


EtKexpress-PM > ACPI - for optimized power management 
> Highest performance state ofthe at embedded module 
> Inte" Pentium® M processor and advanced Intel chipset 


com > ‘express: 
come EL 












VME PRODUCT 
SHOWCASE 


Featuring the latest in VME Product technology 
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easier to move forward with XMC prod- 
eae nea TT ATOM ess without having to choose a specific 





ParalelRapidiO. B-bitS00 MH (L0.Gbyte/s)16-b.S00 MH2(20Gbyla/s) fabric, us long as the application supports 
S Sava Rapid @A125-Gs (2.5 Gits/s) 16x3.12546bps(5.0Gdyte/s) the power and cost tradcolls of an FPGA- 
(22 rope saaScmncne) — x2Seyeocnyen) Ne, Ans akan 
424 Hyputransprt_ ane BOONE. Gyles) 1E-ane 200M 8.2) Fey 

425 ‘Aurora: 10x 3.125 Gbps (3.1 Gbyte/s) 20 x 3.125 Gops (6.2 Gbyte/s) As the base of FPGA-based products: 


XMEC Protocol Standards 


reached critical mass, application devel- 
‘pers relized tha the FPGA could often 
be better utilized as a signal or protocol 


‘The evolution ofthe XMC ecosystem 42.2) endpoints, both of which can be processing resource rather than using. a 





has gone throug 


several stages bused on implemented using a common hardware large fraction of the a 


lable gates for a 





the availablity of switched fabric end- platform and FPGA IP cores. Unlike the fabric endpoint. This resulted in applica- 


points. The initial wave of activity was Parallel RupidIO\ and HypefTransport tions being developed based on the 
fused on Parallel RapidlO, or VITA (VITA 42.4) standards, serial switched Aurora protocol as a lig 








42.1 driven by the availability of Paral-- fabrics such as PCI Express and Serial to-point link between XMC modules und 





tnd svtches from Mereury and Tundra 


RapidlO processors from Freescale RepidlO share a common physical inter caries, or hetween different carriers on 
face, allowing the development of fabric- VS backplane, Although Aurora shares 


The next wave of activity leveraged FPGA agnostic hardware products using FPGAs — the same physical interface a higher level 


technolo 


to implement PCL Express at one or both ends ofthe link, The abil- switched fabrics such as PCI Express or 


(VITA 42.3) and Serial RapidlO (VITA ity “hedge” the fabric wars has made it Serial RapidlO, the protocl is much more 


XMC in a Data Recording Application 


(One type of application that benefits from the bandwidth 
‘and scalability offered by XMC modules is high performance 
data recording and playback. One specific application cur 
rently being developed at Tekmicro on a PMC card but which 
wil be deployed on the new JazaFber XMC card, targets re 
cording and playback of multiple Serial FPDP and Gigabit Eth 
femet 1/0 streams using a Storage Area Network (SAN) array 
Using 4 Gbit/s Fibre Channel. 

‘The system level roquirementis to record a mix of Giga- 
bit Ethernet and Serial FPDP input streams and to reproduce 
the recorded data with precisely aligned timing during play 
back. Each sensor input requires individual packets to be 
time stamped using a systemwide reference with a channel 
techannel accuracy of 100 ns. The packets are then burt 
fered and stored to multiple channels of disk storage using 
Fiore Channel interfaces t ether degioated RAID controtiers 
for SAN volumes. The system Is required to automatically 
selfconfigue bated on installed hardware to suppert dif 
ent operating modes with the same basic hardware and soft. 
ware architecture, & Webbased interface allows the system 
to be controled and monitored from any typeof workstation 
without clentside software, 

The Gigabit Etheret and Serial FPDP interfaces are 
both implemented with Tekmicro's fourchannel JazzFber 
XMC module, shown in Figure 2 of the main article. By us 
Ing an FPGAbased module fr the sensor input and output 
streams, the systom can perform application specie channel 


processing, imestamping and windowing ofthe data in real 
{Ume. The module can adaptto any mix of Gigabit Ethernet and 
Serial FPDP channels through FPGA IP reconfiguration, allow- 
Ing the same hardware tobe adapted to multiple mission sce- 
aris. in Serial FPDP mode, the XMC module supports just 
Under 1 Gbyte/s sustained throughput across four channels 
Using a8 PCI Express interface at the XMC connector. 

‘The storage interface is implemented using a quad Fibre 
Channel XMC module, shown in Figure 3 of the main atic 
‘Tis interface uses standard Fibre Channel protecols, £0 the 
‘optimum solution isan ASIC-based madule using ofthe shelf 
silicon rather than the higher power and cost of an FPGA- 
based solution. The Fibre Channel XMC module supports 
four channels f 4.25 Gbits/s fr a total throughput of up to 
1.7 Ghytes/s. Tis module also uses ax8 PCI Express intr 
face, which provides 2.0 Ghytes/s of bandwidth between the 
XMC and the cari card. 

‘The use of XMCenabled cari cards with onboard PC! 
xpress switching enables a scalable implementation that 
can utlize between 4 and 26 carrier cards ina single chas- 
sis. With a single cartier card, the architecture supports 1. 
GGbyte/s sustained throughput between sensor 1/0 and stor- 
‘ago, while a 16-ard system supports upto 20 Gbyte/s ag- 
rogate throughput with up to 48 RAID interfaces. The use 
‘of AMC's increased bandwidth along witha direct fabric intr 
connect allows this single chassis system to seale to 3x high- 
er throughput than previously possible wth PMC technology. 
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lightweight, supporting & mali-lane link 
between we endpoints ithout routing 
or other system-level features, Unforts- 
nulely, Aurora by itself does not define 
enough details to provide an introper 
able standard across different vendor 








IEEEEN Mercury's system Memory MC connects 2-4 Gbyte SDRAM directly to a 


‘Quad Sei FPOP 


Cl Expres, Stal RapdO, Aurora Oued FGA-ased fer opt UO 
‘uad Fibre Channel 


‘Tekmicro 
‘AdvancedO 


1 Gigabit Etemet 
‘540-based processor module 


‘ual Seria FPO 
Buk Memory 
Serial Rapido chasi-o-chasss doe 


Clq, Sra Rapa0, Aurora AID, FPGA 


‘A, DIA, FPGA 
us Ante 


Implementations, wich has resulted in 
‘multiple yendorspecitic implementations 
‘with limited compatibility 

‘To address this, the VSO recently 
kicked off new standard task group, 
VITA $5, to develop an Aurora-based 


XMC ultimately offers the systems integrator a wide range of compatible, 
interoperable 1/0 solutions with the performance and flexibility needed by tomorrow's 


high-performance embedded systems. 


lightweight protocol and address the i 
teroperability issues. Two implement 
tions of VITA $5 ate being standardized: 
VITA 415 for VXS systems to support 
cartierto-carrier links and VITA 42.5 
for XMC to support mezzanine-to-carrer 
links, Pabric-agnostic implementations 
fof both VITA Al and 42 products are ex- 
pected to support VITA 55 as one option 
‘long with existing PCL Express and Se- 
rial RapidlO implementations, offering a 
range of choices to system implementers 
to tradeoff fabric complexity with FPGA 
resource utilization 

‘Although FPGA-based solutions offer 
fahigh degree of Rexibility, there isa pen- 
alty in terms of both cost and power. The 
next wave of XMC activity will leverage 
the availability of switched fabric endpoint 
silicon to implement standard UO func- 
tions in XMC modules. While these slu- 
tions will not have the Rexibility or fabri 
‘agnosticism of an FPGA-based solution, 
they wil provide high throughput and per- 
formance at muck lower power and cost. 

Tn particular, PCL Express-hased 
odes for multi-channel Fibre Channel, 
Serial ATA, high-performance graphics, 
Gigabit Eunernet and 10 Gigabit Ethernet 
fre under development by several ven- 
dors, Afour-channel Fibre Channel XMIC 
‘module implemented using PCL Express 
silicon is diagramed in Figure 2. 

Several companies have announced 
products based on the XMC standard 
(Figure 3), and more are expected later 
fn 2005 and in 2006, Table 2 lists some 
ff the XMC modules available from dif 
ferent vendors, and Table 3 lists some of 
the XMC carrie card options for various 
form-factor 

"The XMC ecosystem is growing mp- 
‘ly, with both highly exible FPGA-based 
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solutions and a range of lower power ASIC- 
bused soltions avaiable to meet the needs 
of systems developers, As the switched 
fabric silicon ecosystem expan, the range 
fof XMC options will increase bot for 
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fabrics such as PCL Express and 





Serial RapidlO as well as future choices 
such as Advanced Switching and Hyper: 
‘Transport. FPGA-based solutions will 
























Aexibility for applications that need ti 
lored soltions, with next generation 
FPGAs from Xilinx, Aliens and others of 
fering belice performance at iver power 
and cost 

XMC ultimately offers the systems 
integrator 1 wide range of compatible, 
interoperable LO solutions with the per 
formance and flexibility needed by 10- 
rmorrow’s high-performance embedded 
systems. 


TEK Microsystems 
(Chelmsford MA. 
(078) 244-9200, 
[wwvitekmicra.com 
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Deploying VITA 46 in 
Real-World Applications 


The embedded market will soon witness the debut of the first boards and 
systems based on the emerging VITA 46 architecture, an industry milestone 
that promises to deliver the next generation of embedded computing board 


performance. 


by John Wemekamp, Stephane Joanisse and Jing Kwok, 
Curtiss-Wright Controls Embedded Computing 


cesigned to address the perfor: 

mance and environmental. lim- 

ts tow confronting VME6ds, 
VITA 46 provides an open standard 
for hardware form-factor and electri 
cal connectivity uniquely suited for 
high-bandwidth distributed processor 
systems, It provides several signifi 
cant advances over traditional VME 


Single 
custom Board 


ones 


including its high-speed connector in- 
terface and, through the complementary 
VITA 48 standard, support for 2-Level 
‘Maintenance for in-the-field repair and 
replacement. Three particularapplication 
cease examples highlight the most likely 
target applications fr easly use of VITA, 
46: these include radar systems, mission 
‘computer systems and small form-factor 
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[EEUISEN Radar processing—vITA 46 enables theuse of next-generation 
‘itched fabrics such as Advanced Switching Interconnect, Serial 
Rapido, etc, in ether centralized or distbuted architectures. 


graphics display systems. Each of these 
applications highlights specific techno- 
logical advantages of VITA 46 over the 
existing VME64x or CompactPCI sys- 
tems that it will replace or enbance in 
heterogeneous systems. Table 1 shows 
1 comparison between VME6%x and 
vita 46, 


Radar Processor Systems 

Radar systems comprise a classic 
“hurd” problem for embedded multi 
computing: they typically involve mul 
tiple channels of high-speed streaming 
input dats. Significant data errors can 
‘occur if the steaming data i interrupted 
te allow processing to catch up. In radar 
systems, performance must be as close 
to real time as possible, As latency in 
the system increases, s0 does the risk of 
data loss. Because human operators use 
the processed data from these systems 
for targeting or navigation, the resulting 
data can be life-critical, making it all the 
‘more important to minimize latency as 
such as possible. 

‘Today's VME64h-based radar pro- 
cessing systems typically receive their 
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Headless, 
But Not Mindless. 





‘Add Micro/sys brainpower to _‘for data logging or OS. This cor fully configured with A/D, D/A, 
‘your embedded application. embedded PC supports Linux, DOS, and other PC V/O. Call today and 
‘There's alot riding on that new Windows" NT or CE, and VzWorks? _Jet the minds of our engineering 
‘OEM design: sophisticated applica- Starting under $500, ‘and customer service teams help 
tion code, tricky W/O interfaces, and Fora less scary ride on your ‘you rein‘n those unbridled devel- 
system integration issues. You development adventure, choo ‘opment costs by offering a compact 
don't need alheadache with CPU __—‘from a wide selection of XBB ‘and cost-effective solution. 

design issues, too. You just want _—‘through Pentium CPUs, headless 


‘a reliable CPU that will hug into 
‘your application, interface with 
‘your system VO, and run. Headloss 
right be the right way to go, but 
the price has got tobe right. 
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idodenbdteeycom 

Wo have just the processing 
brainpower you need! 

For example, the new Micro/sys 
‘SBC1686 ie a headless PC/104 size 
Pentium® workhorse. It 

{includes 10/100BASE-T 

Ethemet, USB, four COM ports 
‘and a removable CompactFlash 


www.embeddedsys.com 
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preprocessed sensor input data through 
high-speed A/D boards or front panel 
VO connectors suc as FPDP. The ini 
tial stage of signal processing was for- 
rmerly handled by ASICS, but itis now 
more commonly handled by an FPGA 
based board on which a customer adds 
their own propricta 
the PPGA bit stream. The data is then 
pushed to a microprocessor-based 
:multi-computer board such as one pop 
lated by multiple PowerPCs. 

‘Another factor that makes radar 
processing in parallel systems espe- 
cially complex is the need for “all-to- 
all communication” at certain stages of 
processing. During processing, radar 
data must undergo a “corner turn,” ot 
distributed matrix transpose. In a dis- 
tributed comer turn every processor in 
the system has apiece of data that every 
other processor noeds forthe next stage 
fof processing. In today’s VMEbus- 
based radar systems every processor 
fn the matrix must wat its turn to get 
chance to move its data across the bus. 
[Not only does this stall the processing 
of the current block of data, but it also 
stalls the incoming data, 

‘Switched fabrics directly address 
this problem by parallelizing the all- 
forall data movement, thus minimiz- 
ing both the processing stalls and the 
interruption to the input data streams. 
Switched fabrics were frst introduced 
into the VME world i the mid-1990s 
and have grown significantly larger 
fan faster in the intervening 10 years. 
StarFabrie is one serial switched fabric 
currently used to connect embedded 
‘multicomputing products using existing 
VME64x backplanes. However. physi- 
cal limits in the legacy VMES4x con- 
rectors prevent further growth 

Prior to the development of VITA 
46, radar systems had begun to con- 
front fundamental performance limits. 
‘The two most serious limits heing the 
amount of data that the VME signaling 
pins could sustain, and the amount of 
power that could he dissipated perboard 
slot These are both problems VITA 
46 was designed to address. While the 
number of operations performed om i= 
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‘conduction Cooled 
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[EEEEEI Mission computer—Hig density of standard /0, including highspeed 
serial interconnects (storage), legacy 10 (discretes, A/D & D/A) and fabric 
interconnects including to redundant MC. 


coming radar data has grown to a cer= 
tain extent, the amount of incoming raw 
data has grown tremendously. 

Radar data pipes have grown 
much bigger because the higher the 
frequency at which data is collected 
the better the resulting imagery. In 
addition, the increased availability of 
large quantities of dat is driving even 
‘more demanding radar system applica 
tions such as moving target identifica 
tion (MTD), Mult-Hypothesis Track- 
ing (MHT) and Identify Friend-o- Foe 
(IPP), What's more, there is greater use 
and deployment of radar sensors. The 
increased use of UAVs, for example, 
has increased the amount of data to be 
processed, while simultaneously, be 
tase of stringent constraints om pay 
load size and weight driving demand 
{or smaller and smaller packages. 

"Aste amount of databas increased, 
so hus the number of processors needed 
to process the data, This increases the 
amount of power consumed and the 
famount of heat generated by a radar 
system, Unfortunately, the demand for 
processing power threatens to exceed 
the ability to cool the components in 
these systems, This has led some lea 
ing vendors to attempt to address the 
lurgent need for higher processor densi- 
ties with proprietary standard, 





However, the industry clearly 
desires an open. standard approach. 
Smaller radar systems that don’ fea- 
ture such significant amounts of 1/0 
‘may continue to follow the VME6tx 
path—and for these systems VME or 
serial switched fabrics om VITA. 41 
may remain attractive, However, syx- 
tems that require very large or multiple 
input data pipes and that use lots of 
interprocessor communications are ex- 
pected to migrate to VITA 46, 

In the final stage of processing, a 
radar system sends is data out for op- 
erator exploitation. The operator then 
uses the data for example, tocommand 
‘sensor to point in a certain direction 
fr to zoom in on a target of interest, 
In many eases the operator terminal 
will be an existing data exploitation 
terminal with proprietary. protocols 
for interfaces built with legacy SBCs 
fo with custom 1/0, With VITA. 63, 
system designers get the best of both 
worlds, because the new standard 
provides support for legacy VME64x 
electrical signals and can utilize a hy- 
brid backplane to house both VITA 6 
sand VME6ds cards, This enables sys- 
tem designers to take advantage of the 
performance oftheir distributed fabric 
Of choice while protecting their exis- 
ing hardware investment 
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Another advantage of VITA 46 for 


Custom cont SPHES i radar applications i the large number 
VO Computer POM pie anne of 10 pins it provides the user in com- 





parison to VME64x. The availability of 
numerous 1/0 pins enables system de- 
signers to add Gigabit Ethernet off the 
backplane on VITA 46 and to support 
multiple ports of rch fabric an the 
acy VME electrical signals, as well as 
Provide many additional pins for user- 
defined general-purpose signals. The 
abundance of UO helps to ensure that 
data flows will keep upto speed. so that 
no radar image or dat will be lost nd 
ro trget goes unseen. One more advan 
'SFF Smart Display—A small form factor system requires highbandwidth _'4ZE is that control dats can be easily 
Interconnect for digital vdeo distribution and image manipulation. split from processing data and deliv- 
ered throughout the system network via 
Gigabit Ethernet. This helps eliminate 
any chance ofthe high-priority process- 
ing data being delayed by lower-priorty 
control data (Figure 1). 


a Sener ecg ager ngaad 


commonly have size and weight con 














ME: 206/32 sal pa for 10 SHmins, i's expected that some ofthe 
cn a ees ees carly adopters of VITA 46 technology 
‘30 Gps @ 10 GBaud ty ndonte ey 
‘will range from tactical fighters and 
= a ea UAVS to lange rudar platforms sich 28 
sai JSTARS, AWACS and E2C. 
Faceplate user /0_ Yes: Yes Mission Computers 
‘VITA 46 will also play an impor 
Ts tant role in the improvement of mission 
‘Backplane user V0 206 pins $04 pnw orto computers. Mistion computces peavide 
the intelligent processing needed to 
handle high densities of standard UO 
eer V0 fr 30 stem o . 
oe ee such as 1553, ARINC, SCSI and RS- 
422, ax well ae network fabrics sch as 
‘Backplane /0 Bandwidth 205@1GBaud 160 palrs @ 10 GBaud Ethernet or Gigabit Ethernet. The mis- 
sion compuler is sed to contol the HO 
Dated stereta = ne or conver the incoming data ino com- 
XIPMC 0 mapping ‘muds for fire command computers, It 
‘so iterates, consolidates nnd iter 
Etsy VES card ay es eee et 
prets the data forthe user. In adtion 
et oeee Lee peel eee to handling legacy U/O types, including 
2 discrete WO and A/D and DIA, mission 
Satpten on os Seanpitece acalin Becqueily caked "6 
= otto high-speed seria interconnects 
ox 90W E for data storage and fabric interconnects 
ral over 1. 384W or 
Sons ESBS fora redundant mission computer, 
The more dala delivered to 8 mis- 
aa ‘Acconaein | Ee sion compute, the better the quality 
e of data available to the system, which 
fevults in better and more information 
Feature comparison betwoen VMES4x and VTA 46 th can be analyzed. and. displayed 
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The use of switched serial fabrics also opens the door for more 
distributed video processing solutions by enabling the separation of the 
video capture and processing functions from the synthetic graphics 


generation and display functions. 


graphically. As with radar processing 
systems, the mission computer is con- 
tinually being tasked to handle larger 
amount of incoming dat, This is driven 
in large part by the proliferation of sen- 
sors deployed om a given platform, Un- 
like the radar processor system though, 
the mission computer usualy has either 
‘single ora small number of CPUs. 
However, mission computers are 
also taking on larger workloads these 
days thanks to higher resolution cam- 
eras, more data sources and high-speed 
‘communications. In today's networked 
buttlefied, the mission computer might 
need to link it database up to the main 
‘computer at the central command and 
‘control site. In addition to the burden 


fof command and control and securi 
retworked communication also add the 
processing burden of data encryption, 
‘All ofthese trends increase the need for 
faster data rates. As a result, there isa 
burgeoning demand for higher levels of 
intelligence, faster 1/0 and external net- 
‘working on mission computers 

Another trend driving the need for 
faster VO on mission computers is the 
move away from dedicated platforms, 
‘where each displays data from a single 
sensor or sensor type. The trend today 
is toward the use of integrated sensors 
that incorporate data from multiple sen- 
soso a single console resulting in sen- 
sor fusion forthe war fighter. Increased 
tse of processorhungry formats such 








[EGUEEE Sample ofa VITA 46 single board computer trom Curtiss Wright, 
which features high-speed MulGig RT interface and high-speed MC 


‘connectors, 


————Fasineering— 


fs FLIR and InfraRed are also putting 
pressure on today’s mission computers. 
At the same time, software is becoming 
‘ore modular and compen. 

‘As a result, vehicles such as battle 
tanks and UAVS, which might formerly 
have had 1553 sensor data coming in, and 
1553 and more RS-422 data out, are be- 
ing enhanced with 1394B, Gigabit Ether 
net and FPDP to handle the higher speed 

applications. In the past, 
higher compute requirements had heen 
typically addressed through the use of 
proprietary secondary buses like Race- 
Way, SkyChannel, Myrinet and StatFab- 
Fic, which provide no standard way of 
connecting mult-yendor components to- 
gether. VITA 46, in comparison delivers 
‘standard architecture that eliminates the 
need for secondary data buses while pre- 
serving the user's investment in VMES4x 
hardware and software (Figure 2, 





‘Small Form-Factor Smart 
Displays 

‘The 3U variant of VITA. 46 will 
also find a waiting niche. Today, space 
tnd weightrestrited video eapure and 
raphical display systems designed with 
high-bandwidth ierconnects for digital 
video distribution and image manip 
Intion ae frequently built with smaller 
boards such as SU CompactPCI cards 
‘These small form-factor intelligent 
display systems are finding their way 
fonts sehicles ike tanks and belicop- 
ters where space and sscight are & big 
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PMC Solutions 


Reconfigurable SCSI and 
al 10 Whenever You IDE Controllers 


Need PMCs 
». Call Us. 


Technobox dosians and manufactures 
custom and off-the-shelf PMCs, includ 
ing solutions for data acquisition, 
peripheral connectivity, serial com: 
‘munications, and engineering 
development 
‘Our extensive assortment of PMCs 
includes proven async communication 
adapters (from dual-port RS232 to 
46-part combo boards); versatile, 
FPGA-based, reconfigurable, digital 
NO boards; SCS! (from Fasvwnde SE 
to Ultra 160) and IDE controllers; plus 
a vatiely of adapters, extenders, and 
tools for PMC development andior 
Asynchronous VO _ integration. PMC Adapters and 
Development Tools 











We also after the industry's only com- 
plete x86-basedi Processor PMC 
(PrPMC), 25 well as an ATX-based 
development platform for PrPMCs. 


Processor PMC and 
PrPMC Platform 





For details, visit our web site 
www.technobox.com = 
TM PMB 300, 4201 Church Road 
5 Mount Laurel, NJ. 08054 USA 
y ING, te1s00-267-9088 


Fax 609-261-1011 





concern, With helicopters, for example, 
the eombined weight ofthe onboard sys" 
tems translates ino the distance that can 
be covered with a given amount of fuel, 
directly impacting which missions can 
be accomplished, 

‘There is a growing requirement on 
ese platforms to migrate toward the use 

her resolution flat panel displays for 
‘mapping. position location and other real 
time data display. The moves from today’s 
standard displays (ypically up to 1280 x 
1024 dp) toa larger format peal from 
1600 x 1200 and above, including HDTV 
resolutions) while also enabling system 
Aesigners to more effectively process and 
display sensor data by using layers and 
real-time data updates. This s being ham- 
pered by the limits ofthe connector chain 
found on tralitional CompactPCI systems 
‘The problem is that the greater quantity 
of data transmitted to the higher resolu 
tion display, and consequently, the higher 
frequencies and higher signal integrity 
requirements, cannot always be met by 
the electrical performance limits of the 
CompactPCI and PMC connectors, 

Customized solutions that do not use 
COTS can prove to be costly to manu- 
facture and maintain over the lifecyl 
of the product. The MultiGig connector 
defined by VITA 46 addresses these elec: 
trical limitations. The resulting ability to 
‘maintain better signal integrity can also 
translate to the beneit of driving greater 
line lengths between the system and the 
flat pane! display. This permits hardware 
to be placed Nlexibly in the limited space 
available in an already dense tank or he 
licopter interior. 

‘The use of switched serial fabrics 
also opens the door for more distributed 
video processing solutions by enabling 
the separation of the video capture and 
processing functions from the synthetic 
fraphies generation and display func- 
tions. AS these two functions no lon 
ger need to be so closely coupled, ben- 
efits ean be realized on both ends of the 
chain, VITA 46 supports more complex 
data streams on the input side and more 
specialized display types on the output 
side. The increase im hackplane data 
bandwidth provided by the switched 
fabric also simplifies the addition of 





Video processing stages inthe data path 
(Figure 3). As highlighted by these three 
application scenarios, VITA 46 already 
has some hungry customers looking 10 
take advantage ofthe higher performance 
and total cost of ownership saving 

VITA 46 products are now starting to 
appear on the market (Figure 4) and can 
soon be expected to move in to meet the 











demands for increased throughput, con 
rectivity and processing. power being 
placed on todays high-end systems. 


Curtiss-Wright Controls 
Embedded Computing 
Leesburg, VA. 

(03) 779-7800, 
[www.cweembedded com] 
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Removing ATCA’s Architected 
Single Point of Failure 


Although a key strength of the AdvancedTCA architecture is its shelf 
manager, the connections between shelf manager FRUs and Ethernet hub 
boards have limited overall effectiveness. PICMG’s recently adopted ECN 
3.0-2,0-001 amends the formal ATCA specification to fix this limitation, 
while preserving backward compatibility with pre-existing equipment. 


by Mark Overgaard 
Pigeon Point Systems 


ture is rapidly gaining acceptance dual-redundant configuration by a pair of serve shelf manager connectivity to\the 

among telecom equipment provid- Ethernet hub boards in-shelf network, It is more difficult, and 
ss and users of that equipment. This Unfortunately theoriginal AdvancedTCA much less desirable. to arrange such a co- 
architecture's mandatory shelf manager, specification only defines a standard way for ordinate switchover of to separate types 
typically implemented in a dual-redun- cach shelf managertoconnecttoone ofthese of FRUSs. Infact, the single shelf manager 
ddant configuration by a pair of boards, is Ethernet hub boanls, not to both of them. link to these Ethernet hub boanis isthe 
‘crucial rength of ATCA. Many ATCA This limitation can reduce the effectiveness only known architectural single point of 
shelves implement shelf managers as ded- of both the dual-redundant shelf managers failure in ATCA. In contrast, all normal 
ieated field replaceable units (FRUs) con- and the dual-redundant hub boards, since a node boards in shelf have the ability 10 
nected to the in-shelf Ethernet network, failure in just one of each pair may require connect with both hub boards. 

Recently, PICMG adopted an Engi- 
neering Change Notice (ECN) to PICMG 
20 R2.0-the formal specification defin- 
ing the AdvancedTCA architecture —that 
fixes this limitation, while preserving 
backward compatiblity with pre-existing 
equipment 


TS These are also typically implemented in both pairs to switch over in onder to pre- 
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Before ECN: Each ShMC Links 

to One Hub 
In the original AdvancedTCA speci- 
fication, through revision 2.0 adopted in 
March 2005, each Ethernet “Base In- 
terface” hub’ board is connected by a 
10/100/1000 Mit ink to one of the ded- 
sted shelf manager FRUS, also called 
EIEIN nthe original ATCA architecture, each Shelf Management Controller Self Management Controllers (ShMC3} 
(ShMC) is inked to one hub. (Figure 1). This link is provided on the 
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bouckplane and reaches the hub boards via 





their Zone 2 high-speed signal connec: ‘Sui out 
tors, Other external or auxiliary connec ae mee 
tions may also be available to each SMC 

tnd to the hub boards. Bach 10(100/1000 secs 1 

Mbit link requires four differential sig- fs 


nal pairs ora total of eight wires 
"At the architectural level, there are 
several comequences of linking each 
SHMC to one hub. One is that fail 
in a ShMC may cause the bub boards to 
‘switch over if the interconnects between 
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wilde ome he SOMCstocich eretat 


fver. In general, the original architec- 
ture reduces the effectiveness of dual 
redundancy in SMCs and hub boards 
due to these effects. AdvancedTCA. ven- 
dors have developed various ad hoe ap- 
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there has heen no generic solution that all 
vendors can we that preserves interop- 
erability so that a hub board can be in- 
stalled in any shelf and still implement a 
solution t these problems. 




















‘Tne connections enabled by PICMG's EON 3.0:2.0-001 include ShMC 
cross-connects that link both ShMCs to both hubs. 
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‘After ECN: Each ShMC Links to 
Both Hubs 

‘The recently adopted ECN 30-20- 
O01 provides an optional way to remove 
this single point of failure. It defines dual 
2-pair 10/100 Mbitis SAMC eross-con- 
ects that ean connect each SHMC to both 
hubs, as well as map these dual 2-pair 
Links into the single+-pair connection the 
SShMC port that was originally defined in 
the AdvancedTCA specification on a hub 
board for use as an SMC link. Further: 
sore, ECN 30-20-00 adds this option 
‘while allesing Full backward compalibil- 
lay for products that conform to the pre 
ECN specification, Each 10/100 Mbitis 
Link requires only wo diferental signal 
pairs or four sires. 

Figure 2 shows the connections en 
abled by ECN 3.0-2.0-001, including how 
the t9o 2-puir SMC eross-comneets are 
‘mapped into a single 4-puir ShMC port 
fon each hub hoard. When two 2-pair 
connections —which ean each support 
10/100 Mibits link—are mapped into a 
4+-pair connection—which could other 
wise support a single 10/100/1000 Mbit 
link—the tradeoff is reduced data rate 











for improved availability. However, fe, 
if any, existing shelf manager products 
support or need a 1000 Mbit/s ink to the 
foulside World, For most ATCA users, the 
availability improvement enabled by the 
'SHMC erost-conneets is much more im- 
portant than the higher data rate 


e Self-Identifies ShMC 
Grose Connect Support 

ECN 30-20-01 also defines new 
consruets in AdvaneedTCA’s Electronic 
Keying facility to allow the three par 
ticipating shelf component types to self- 
idemify thei support for SMC eross- 
connects. E-Keying information is rep 
resented as records in non-volatile FRU 
information storage associated with the 
key participating system components: in 
this ease, the shelf the dedicated SACS 
and the hub boards. The format ofthese 
records is defined in ATCA so that in- 
dependently implemented system com- 
ponents can selFidemtify their eupabili- 
ties, enabling automatic interoperability 
adjustments, 

‘The shelf FRU information stored 
with the backplane can show that wo 











[EEZZEN Implementation of a dynamically configurable hub. 


The solution for the ShMM-500 was to use a pair of USB links for the 


redundancy state updates, freeing up both Ethernets for hub communication duty. 


SAMC crom-coneth ae rote on the 
Dacian: bewecn each SIMIC si and 
the to hub ora egy shelf hs 
fest nes aston plement 
Unk from each SAMI os core- 
Spending bub The board FRU norma 
tw sted on cach dead SaMC FRU 
fesclswh hy ca cnt oth 
ofthe hb ifthe fab support too 
fist one ofthe habe The urd PRU 
formation sre on the bub boars shows 
(ach of he flanges psc 
is supported: dial HY100 Mats She 
Croton a sing HT0/1000 
Mos SHMC link or eter af the fest 
tm epee, ely ete wit 
the configured vi Keying hy the 
priate 

When the shelf comes on th tne 
tit tuget matey the FRU tne 
fnaon fon ach &f the abe se 
tens anf ee he appropri nk 
tase on tee cali. For inne 
thr bib buch may be epic of eet 
two 10100 Mbils SAM Tinks or i 
fhe tvtnt00 Mb link: Depending 
tn the eapailisof the ta nd the 
SEMGe shel manger crablet oe 
these taconite nthe ic 

“het days te dere com- 
fquatns ofthe thee era sh 
Prelens for SAMCcrourconmet, along 
hte cpl pert rch 
Tonfguony SHMC Cseconest Bt 
the ext link fom a SAM wth ope 
Sichub hats nw withthe ECN Taso 
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Confguraion 6 resin npredcue 
hebor of gece itor complet 
Tai0r1000 ns i and mst be 
tle by pion hegre 
D ically Suy ‘One or 
Wo She Links on 

Cv he cpa deeigtion i 
the E-Reyng tds etl nent 
fon coy Hiab wheter io conte 








48, HH October 2005 





fel for ve 10/100 Mbit Tinks, oF for 
fa single 10/100/1000 Mbitls link, Such 
configurability isan optional feature for 
hub boards that are compliant ith ECS 
30-20-00, 

Figure 3 shows how such comigu 
ability could be implemented in a hub. 
On the right side ofthe figure isthe 4-pair 
SHMC port on the backplane connec- 
tor ofthe bub board, On the left side are 
‘wo 10/100/1000 Mbitis PHY interfaces 
Depending on how the analog multiplex: 
ery AM [ and AM 2 are set, one of 90 
possible connections is made between the 
‘witch fabric of the hub and the ShMC 
prt. Inthe fis, the top 1100/1000 Mist 
' PHY is connected via four pairs tothe 
SSHMC port. This isthe normal pre-ECN 
302.0-001 configuration Inthe second, 
tach of the two PHY is connected with 
1 2-puir (10/100 Mbit) connection to the 
SHMC port, This is the normal ShMC 
‘cross-connect-enabled configuration 

With the implementation shown, the 
hub can be configured by the shelf man- 

fo support SMC eross-connects oF 
not, depending on the capabilities of the 
brackplne and dedicated SMCs 











Pigeon Point Systems instigated the 
PICMG initiative for SHMC cross-connect 
support in AdvancedTCA und chaired the 
PICMG subcommittee that developed 
ECN 30-20-01 

Prior to the new ECN, some shel 
‘manager platforms, suchas the company’s 
popular IPM Sentry ShMM.SO0 Shelf 
Management Mezzanine, supported just 
to Ethernet imterfaces: ne was wailable 
for communication with one of the hubs 











and the other was used to communicate 
redundancy state updates between 2c- 
tive/backup shelf manager pairs, Por such 
shelf manager products, the advent of the 
EECN raised the question of how two Eth- 
cnet interfaces could be made wailable 








for hub connections 

‘This question was especially chal- 
lenging for the compact, 67.60 mm x 
50,80 mm SO-DIMM-sized SMMS00, 
forexample, because it would be difficult 
to add a third Ethernet interface while 
still maintaining the board's compact 
‘ize, The solution for the ShMM-S00 
‘was to use a pir of USB links for the 


redundancy state updates, freeing up both 
Ethernets for hub communication duty 
‘Serendipitously, the four signals needed 
for such LISB Tinks could easily be routed 
across the same backplane traces that 
had carried the previous Ethernet-hased 
redundancy state updates. 

‘This approach enabled the quick 
availability of ShMC 
rect support within one month al- 
ter the enabling ECN was adopted by 


“ty 


PICMG, allowing users to eliminate 
the architected single point of failure 
in AdvancedTCA systems, 


Pigeon Point Systems 
Scotts Valley. CA. 

($31) 438-4709, 
[ssww:pigconpoint com) 
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by Tony Romero 
Performance Technologies 


ver the past five years, CampactPCL 

has gained wide acceptance as 

he architecture of choice for 
equipment "manufacturers developing 
high-availabilty embedded systems. 
Iis powerful, standards-based comput 
fing solutions, hot-swap functionality 
and high-availablity capabilities make 
it ideal for applications such as eommu- 
nication. AdvancedTCA (ATCA) is also 
emerging as a standards-based solution 
in the communications markel. For both 








Intelligent Power 
Management in 
High-Availability Applications 
High-availability applications such as communications systems require the 
power distribution architecture and intelligent power management. Success- 


fully implementing both requires careful consideration of power architecture 
issues, including a power budget analysis. 


form-factors, intelligent power manag 
rent and the power distribation arc 







tecture are eritial to the success of bi 
service availability for the complete sy 
tem, System designers considering the 
use of advanced managed platforms in 
their applications must consider several 
power architecture issues 


Intelligent Power Management 
‘CompactPCI power supplies cat be 
fickle components in. high-avalablity 


systems. Since today’s embedded systems 
demand higher performance and compute 
poise, power supplies have been stepped 
lp to deliver twice as much power as they 
did just few years ago. However, the 
smut deliver that increased povier within 
the sume form-factor, These denser power 
supplies require ample cooling and man- 
agement, hence the need for intelligent 
poser management, 

In the past, power supplies offered 
simple management information, The bo 
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unless you have a long-term com: 
mitment from your SBC vendor. VersaLogic guarantees product availabilty for atleast five years 
‘rom its introduction date. That saves you from tossing future sales into the jaws of compet 
tors because you suddenly cannot get your hands on the boards you need, when you need them. 
VersaLogle's Extended Life-Cycle Policy is just one of the services that helped 
us ear the prestigious VDC Platinum Vendor award. From our close tes with key 5 


vendors to our pre-design component studies, we make i our business to extend 





Your product's life. So sink your teeth into the details at www.vVersaLogie.com/ “és == == 


v13, Start along, long-term relationship by calling us at (B00) 824-3163. 





VersaLocic 


Vase Det poion (800) 824-3163, 
Platinum Vendor 2 a 008 www. Versal ogic.com/pv13 








[EEE the crceat4 ftom 
Performance Technologies 
is a 325W DC power suppiy 
that combines high power 
capacity and industy 
‘standard 1PM management 
apabifty with monitoring 
‘and reporting. 

‘most typical management signals are the 

Degrade signal, which provides warning 

‘when power supply temperature is within 

20°C of drating point, athe Power Fa 

signal, which indicates any output below 

90% and/or alow input <36 VDC 

Recently, power supplies have begun 

{implementing the industry standard I- 

teligent Plate Management Interface 

(PMD, IPMI offers a comprehensive set 

of information o fully manage and predict 

failures foreach power supply. It allows 
subvomponents from multiple vendors to 
be monitored by a system's single shelf 

‘unger of redundant self managers 

‘The Intelligent Platforms Management 

‘Bus (IPMB) i logical bus that was spec 

fied to use the FC control bus asthe physi 

cal interface. Power supplies implement 

{ing IPMI contain a satellite LPMI(IPMB) 

controller. This controller provides an 

interface to sensors and altaches to the 

IPMBIEC bus asthe physical interface 

It processes IPML commands com 
rmunicated via the IPMB bas protocol 

IPM is a requestresponse protocol the 

shelf manager, also considered the mas- 

ter of baschoard management contoller, 
issues a request message to an intelligent 
power supply. also considered the slave or 

Satellite mangement controller. The sup- 

ply then responds with a separate reponse 





message, Request messages and response 
messages are transmitted om the bus using 
PC master write transfers. The sensor data 
record (SDR) is the sensor information 
stored on the poser supply 

‘Many shelf management modules 
provide an in-band andioe out-of-band 
Ethers interface s0 that the shelf can 
be remotely accessed with a common in- 
terface by operations, administration and 
maintenance (OA&M) managers. ‘The 
shelf manager then communictes to all 
intelligent components via PML 

‘A posser supply that supports IPM 
provides five distinct classes of com- 
mands (Figure 1), The main commands 
are: (1) application commands, 2) sen- 
sovfevent commands, (3) field replaceable 
unit (FRU) commands, () firmware com- 
mands and (5) OFM commands. 

Application commands initiate op- 
craton with the controle, icing con- 
troller resets and enabling sel-tess. The 
devise ID field allows contollerspecitic 
software to identify the unique function- 
ality provided by a particular controler. 
‘Since muliple power supplies with the 
same device ID can operate in a system, 
power supplies can be standardized, yet, 
atthe same time, maintain different geo- 
‘graphic locations and FRU information, 
‘The Cold Reset command makes the con- 
troller reset, while the Warm Reset com= 
mand makes it start atthe beginning of 
the program, causing the initialization and 
startup function t be executed. 

Sensorlevent commands provide the 
information read from the poser supply's 
sensor data record. Typical SDR informa 
tion fora power supply includes tempers 
ture, voltage and current. The Set Sensor 
‘Threshold command lets the wser estab- 
lish different threshold levels for each 
sensor: minor, major and critical, Each 
threshold om each sensor can be enabled 
to generate event messages if thal thresh 
‘ld is crossed. For controllers that support 
the generation of event messages, the Set 
Event Receiver and Get Event Receiver 
‘commands must be implemented. When 
significant event occurs, such asa power 
‘supply failure, that event must be commu 
nicated to the shelf manager as soon as 
possible, rather than the shelf manager 
being required 10 wait to respond to a 
command. In this ease, an event message 
is initiated by the sitellite controller. 





‘The FRU commands provide asset 
information about the power supply. Asset 
information is critical to high-availability 
applications in many ways. The power 
supply FRU stores the version of firmvare 
itis running. This firmware can be up- 
graded remotely if required, The PRU in- 
formation about the power supply—such 
as part number, serial number, asset tag 
land date of manufacture-ensures that 
the technician removes the correct power 
supply and replaces it appropriately. In 
addition, knowing which specific power 
Supply is installed can also drive routine 
FRU replacements, since some OA&M 
managers proactively replace a compo- 
rent before i fails based on ts Faure in 
Time analysis, 

FFirmvare commands can update the 
power supply effectively and remotely. 
‘These commands can also be used 10 
erase flash memory space nccupied by the 
program code being updated and to pro- 
fram the Hash. 

OEM commands allow users to 
change the stale of the poster supply ei 
ther locally or remotely. This includes 
commands thit monitor and override the 
state ofthe Power OK LED and the power 
supply shutdown output, a device status 
command, device-implemented FRU-type 
commands sou device set-up commands, 

‘The ATCA specification eliminated 
independent power supplies fom the plat- 
form, but ATCA power entry modules 
(PEMs) also include IPML controllers. 
EMSs take the -48V input from telecom- 
munication facilities and distribute it to 
various slots and supporting components 
inthe platform, such as fans. Each bord 
rust convert the ~A8V into the voltage 
levels needed. Typical ATCA platforms 
support two redundant PEMs, The shelf 
‘imager can monitor the voltage, current 
tnd thermal sensors ot the PEM, If one 
PEM fails, the shelf manager will be not 
fied so the failed PEM can be replaced 

Some power supplies combine high 
power capacity and standards-based [PML 
‘management capability with monitoring 
and reporting capability Figure 2), These 
critical elements, along with redundancy 
and hot swap, give embedded applica 
tions the performance and management 
capabilities in power supplies they need to 
‘achieve high availability. 
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Power Budgeting 

‘When dealing with high-performance 
spplications in a CompactPCI platform, i 
fs important to develop a power budget 
snalysis to ensure that there is sufficient 
power forthe complete system confgura- 
tion. High-performance applications tax 
both the power and cooling architectures 
supported in the platform. Power budget 
ing ean also provide a rough estimate of 
how much average power can be delivered 
to each platform slot 

‘To properly budget power for 12U 
platforms, its best to develop a spread 
sheet to account for all components that 
draw power. CompactPCI defines four 
independent and limited voltage rails 
that deliver power tothe platform: SY, 
3.3N, 12V and -12V. It is important 
analyze power budgeting at each volag 
rail, beause one specific configuration 
fof bounds in a chassis may not tax the 
5V rail but could significantly tax the 
3.3V rail, for example. Each voltag 
rail is independent and does not shure 
current. Thus, when one rails limit has 














been reached. the limit of the number 
fof hoards that can be integrated into the 
chassis using that specific vollage has 
also been reached. 

‘The power budget analysis begins 
With a list of the maximum current rat 
{ng for each component and board to be 
integrated into the platform. For each 
unique board, the designer should write 
down its maximum current draw in amps 
pet voltage rail, Using the maximum 
poser draw for each component is neces 
sary to calculate a worst-case scenario, 

‘The next step isto list all boards and 
components ta he configured in the plat 
form, including quantity. Figure 3 shows a 
sample power budget analysis spreadshet 
fm abl form, Each ow represents the mane 
fmum current rating forthe total number 
of units configured in the platform. This 
js broken out into the four voltage mals, At 
the bottom ofthe table, the total current fo 
cach voltage mil is added up to determine 
i the power supplies provide ample power. 
If the analysis shows a deict i the cur 
rent available for ane ofthe power ras, the 
designer has several options. These may in- 
clude removing one payload from the sys 
tem, using alterate boards that consume 
Jess power. of looking for power supplies 
thar can deliver more power 








Power Budget Analysis for Configured Platform 
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[EEEEER In this example ofa power budget anaysis, there is deft in the current 
avalable for the 3.3V rll. The configured boards demand a total of 
1162.64, but the power supplies ar only delivering 1604, 


Another question to keep in mind 
in a CompactPCl or AdvancedTCA de- 
ployment is whether the facility provides 
{enough power to the rack or frame. The 
power budget analysis shown ia Figure 
3 assumes that the facility can provide 
Silfcient power to the poser supplies 
for CompactPCI and to the PEMs for 
AdvancedTCA. 

Increasingly, designers are realizing 
the benefits of higher levels of availability 
NNotomly does this provide them with leg 
up on the competition, but it aso 
total cost of oWvnership during the lle of 
deployment. System management is an 


duces 





important element in this equation, and 
ptker supplies are no exception, They 
need to be managed intelligently like any 
other high-availability board or compo- 
neat in the platform. With never-ending 
performance enhunements, itis impor 
lant to keep in mind the analysis neces- 
sary to ensure poster supplies can power 
the complete configuration. 
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RTC Interviews 


Tom Quinly, 
President of 


Curtiss-Wright 





Controls Embedded Computing 


RIC: VMEbus, now stretching to al 
most «quarter century of service in the 
military and elsewhere, continues to be 
the leading bus architecture inthe mil- 
itary space. To date, VME has by and 
large not been displaced and, in fact, 
most of the current VME systems de- 
ployed use the traditional VME64. How 
Jong ean the agi 

to dominate the standards-based board 
ary? Why? 





market inthe mili 





Quinly: Without question, the longevity 
of the VMEbus, and its continued popu 
larity, results from the progressive steps 
‘of improvement that have enhanced the 
standard over the years. For example, the 
evolution from 32-bit to 64-hit, and the 
development of ruggedization and cool- 
ing variants, The way that VITA and the 
‘embedded community have nurtured and 
improved the standard has led o stability, 
and the military and other markets value 
ability. Our customers rely om these 
solid standards, 

At this quarter-century mark we're 
about to sce a new stop change in the 
‘evolution of the VMEbus: VITA 46 will 
deliver new high-bandwidth switched se- 
Fial fabric technology and features like 
2-Level maintenance, coupled with the 
Stability that the market demands forthe 
next quarter century, That's oto say tha 











\YME64 will go away. For our customers, 
when it's time to start eutting new plat. 
forms over, it's done platform by platform 
‘when the Fight economic reasons are in 
place. Our customers don't change for 
‘hange's sake. They design a box and live 
with i fr a long time. When customers 
decide change, they want « platform 
that can take them through the next 25, 
years, and VITA 46 is the major step 
function forthe next quarter century. In 
terms of time, we think thatthe upgrade 
from classic VME and VME64 to VITA, 
46, for many customers, will be a 5 to 
10-year crossover period. And for some, 
LYME64 will remain an affordable, cost. 
effective solution. But when they need to 
rake the move because of features oF 10 
support their application, we'll be there 
for them. 

‘At Curtiss-Wright we're committed 
as a company to support our customers 
‘who deploy VME64 platforms. Thanks 
to the size of our company, we have the 
financial muscle and talent pool to sup 
port both legacy VME and VITA 46, so 
‘our eustomers can da the crossover when 
the time is right und their application re- 
quires it. We'll continue to provide the 
latest technology in both VME and VITA, 
46, and we will work to make sure that 
these products have common set of fet- 
tures that serve our customers, what we 


call “COTS Continuum,” so that when 
they do change over to. VITA 46 they 
are assured of the advantages of working 
With the same vendor, same APL and the 
same ecosystem. As far as the VMEbus 
is concerned, we're confident that wel be 
designing new VME cards for another $ 
years and building them for another 15 
We hive assembled the industry's best 
lifeeyele maintenance program and we 
have longevity and supply commitments 
fon all VME yariants. But the dominant 
story for the next 25 years is VITA 46. 





RIC: The VSO has been working dil 
ently on several new specifications in- 
‘luding VITA 41 and VITA 46. At the 
present time, Curtiss-Wright as well as 
‘many other companies, have puta great 
‘deal of resources into the specification 
processes. Do you believe one, or some 
‘combination of the two (VITA 41 and 
VITA 46) will replace the traditional 
workhorse VME? In that context, 
VITA 46, as the first VSO specifica 
tion to totally separate from the trad 
tional VME spec, does not include any 
VME pin-outs at all. However, 

high-speed, high-density connectors, 
it's expeeted to be ready for some new 
applications as they emerge. Do you, at 
the present time, have any feeling for 
the acceptance of VME 46 in advanced 
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SENIOR ANALYST 


“This position requires a Sanior Analyst with tony system ana- 
Inte sil excellent verbal and writen communication skill 


The Senior Analyst works closely with business clients itera 
Project Management and Application Engincorng to analyze 
requirements, formulate proposals, provide systems architecture 
and craft implementation suategies. The solution spac sco 
plex Field Programme Gate Anay (FPGA) cove design, eal 
Time embedded Hema or host processor Functions. An eseatia 
requirement ofthis poston ithe bility ocealy articulate, in 
‘wing, specication. Those speciation include suaogi archi 
tecture as well as detailed implementation requirements hut can 
hetumed over to the implementation ogasizations. The Senior 
‘Analyt mst beable to craft architectures atl strategies that te 
consistent with the constants imposed by customers noes. the 
‘il evele ofthe implementers, he tie and budget alloted to the 
projec and feasible techolopics. The ability to gt othe heat of 
mplex technical issues and establish proper perspectives in an 
active leadership oe paramount a the demonstated abit 0 
onsceaously apd effectively work 1 tight schedules. 


As such, the Senior Analyst must havea practical fae and 
‘lealy understand te impacts of achitecture ad design upon 
owt and schedule, Atte same time the Sarior Anat must 
be creative and pen to novel apprches to problem solving ia 
‘multi-discipline environmen. 








Ademonsrale history of experience in the felis of imaging si 
ral processing complex algorithm implementation or communica 
tions with FPGA, ASIC, DSP or embeded processors is essential. 


SKILLS: 
1 At loast tan years experience in complex 
‘Systeme Davelopmant 
= Strong system anaytcal skills 


t= Expariance or familiarity with FPGA. or 
ASIC design 


1= Experience or familiarity wth embedded femware 
fr software design 


'= Experience or familiarity Object Oriented Design. 
and UML 


= Excellent verbal and written cornmunications sia 


1m Competency with Microsoft Office Suite, including 
Project and Visio 


1 Proficioncy in data madaling 

t= Background in preparing white papers and 
proposals, 

1= BS/MS/PhD in Engineering or Physical Science 
(mandatary), 








— 
ANALYST 


‘This positon requires un entry level engineer er science 
‘major with good analytical kis, and above average verbal ard 
‘writen communications sl 


‘The Analyst works closely with busines clients and Applica 
‘ion Engingcrng to analyze requirements, Frmulte proposals 
provide systems architecture and craft implementation stages 
‘Te solutions devlopod for customers include complex Field 
Programmable Gate Anas (FPGA core design, ral ime emb- 
ded ienare or hes procesoe functions. An essential eguiement 
ofthis positon ithe ait to clealyappecach problems and 
communicate design conceps. The abil to eoascienously and 
effectively wok to tight Schedules i required 








‘The analyst woeks with tam af Appiction Developers 0 
beng client equiemsnts to tion in tenn ofa eal product 
‘These plc span industries and technologies incling ings 
processing, communication, command and consol, medial and 
Sorspace applications. 

‘A demonstable history of experince or academic course work 
{nthe els of imaging. signal processing, complex algorithm 
implementation o communications with FPGA, ASIC, DSP or 
embedded process is desirable 


SKILLS: 
1 Good analytical ekals 


i= Experience or course work with FPGA. or ASIC 
design 


= Experience or course work with embedded frm- 
ware or eofbware design 


'= Experience or course work in Object Oriented 
Design 
and UML 


= Above average verbal and written communica 
tions skis 


1= Competancy with Micrasofe Office Suite, including 
Excel 
and Word 


= BS/MS/PHD in Engineering or Physical Sciance 


(mandatory) 


Go to www.cdvine.com or 
call 949-623-8000. 
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‘The VITA 46 standard has means to sup- like Curtis Wright have made us bigger 
portinterconnectiontolegacy CompactPCI and better fit for these potential customers 
‘modules 19 harmonize the go-forward 

route to switched fabris for current users. AT 


et RRO 





ince its inception, the mid and 
{see it asa winner for some commercial high-end embedded-computer industry 
applications in 3U, but larger apps will has been a platform for prototyping, 
likely go ATCA. We also expect that cur- eta development and very low-volume 

ced users of 6 CompactPCI will production, Do you helieve this sce- 




















migrate to VITA 46, nario is changing and that more and 
‘more production orders will be going 

RIC: There has been over the past few to board and subsystem vendors? If 0, 

years a major move toward consolida- what is driving it 

tion within the mid- and high-end of iting it? 

the embedded-computer industry. SBS, 








Curtiss-Wright, RadiSys, Motorola and Quinly: The low-volume production bust 
most recently Mercury Computer have ness is where COTS has historically of 
been aggressive in their consolidation fered the best value proposition. But as 
moves. What do you believe are the ben- the embedded market matures, our ability 
fits that consolidation brings the eus- as an industry in general to take on and. 
tomer? What are the disadvantages? dliver to. major programs continues to 
improve. For Curtiss-Wright, as a bigger 
Quinly: By bringing together bestof- company, we've increased ur maniac 
breed companies, such as Dy 4, VISTA turing capability, support capability, our 
Controls, Synergy Microsystems, Sys- capital and our infrastructure to reliably 
tran, Primagraphics and Pertek, Curtiss- deliver and service major programs over 
Wright Controls Embedded Computing isthe twenty years of thei Lifespan. In the 
able to support the customer from design past, low-volume COTS production never 
to production, from mezzanine card, to translated into big-vlume  prodction 
processor board to subsystem enclosure, these programs would get subsumed in- 
With off-the-shell, semi-custom oF full house because the big companics never 
custom services. Even better, our en- expected that COTS companies could be 
hanced strength provides signifi relied om for their production programs, 











PMC1/0 Modules 


Looking for higher perfomance without 
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It’s important though to distinguish — cause of the whole paradigm of continu- aha atelier toate, 
™ . ; para 

between complsick. that grote by adding ous aplrals, fester tme-to-markets and ‘eromag's wide variety of VO modules 
various ceaters af excellence traiegically fewer big volime rime. ‘These days, a Indes igh peed A/D high esauton DA, 
to bater support the customer as we be- lage volume progam is more accuracy | fi] bie tal .ndeen ended 
Tie we hate ted tone tht molec chaacerned he te ll okie Pro cepts ow at by 
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easier rather than merely creating a cole- RUC: The terms “semi-custom and 
ton of individual legacy companies. Keep “semi-standard” have become al- 
‘in mind that inthe embedded board market most synonymous with the board and 


‘bop cles a Sey toes sage bounce veer sar Acromag 


convince customers toutsource Innovative quoted as saying, “virtually everything, etestn mourn 








consolidation and the strength of a parent coming out of our shop has some level snnvacmagomn 
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Executivelnterview. 


of customization.” This is often the case 
as basic standard designs are adjusted 
to fit particular requirements. Have 
the economies of outsourcing changed 
the structure to allow companies to a 
cept more standardized components 
Or, has just the opposite happened 
whereby more fully custom platforms 
tare developed? Does this differ from 
the commercialindustrial market to 
the military market? 














to accept standard products, 
The big enemy of customization i time 
tormarket. Related to the time-to-market 
issue is cost of goods, and today customers 
just don’t see the burden of prise on saa 
dard products. For example, three years 
ago you'd expect to see prices starting 
around 25K for 1 Quad PowerPC boar 
today the starting price would be closer 
to SISK. An SBC that used to cost SI7K 
fs now likely to cost SIOK. OfFthe-shel, 
standard products have hecome more com 
palitve. And the tend is fr people ta pick 





4 leading off-the-shelf technology. This 
drives our commitment to offer a leading 
product portfolio. We put a lot of R&D 
olla into maintaining our technology 
leadership with standard products 

“That said, we do have both standard 
fand custom business, Wee structured 
‘with both a subsystems group and a mod- 
ular services product group. While we're 
ot positioned as a custom shop, we do 
see custom business and we structure our 
bse to support it both tthe board and 
subsystems level. However, to be effective 
‘asa custom partner requires a portfolio of 
state-of the-art standard COTS products 
and & design infrastructure to” support 
design re-use. I’ our Wealth of COTS in- 
tellectual property that makes custom pro- 
rams work: standard products facilitate the 
Speed and cost with which you can provide 
fcustom offerings. ‘Theyre linked hand in 
hand, Because NRE can swamp production 
‘builds, COTS designs havea better chance 
of living all the way to production, 

‘One of the weak areas in our mar. 
ket is that customers often don't consider 








COTS solutions when they should: when 


they want semi-custom they should be 
talking to people like us, because we ean 
offer them great solutions for semi-cus- 
tom systems that leverage our COTS IP, 
Many don't think about it, but some smart 

ize that 





‘opportunity, For example, COTS is in 
creasingly attractive economically for big 
programs, which have chosen to go with 
non-standard formfactors, such as the 
Joint Strike Fighter. The program may be 
too far down the rad to change the com. 
puting module form-factor, but it ean cer 
tainly leverage COTS IP particularly as it 
gets ready to go to production and needs a 
technology rlresh. And newer programs, 
like FCS, are now looking t VITA 46. 








RIC: Curtiss-Wright Controls ad- 
ddresses both the military and commer 








cialfindustrial markets. Can you share 

th our readers the following: (1) 
‘What, outside ofthe obvious ruggediza- 
tion issues, are the differences betveen 
the two markets? (2) What proportion 
fof CWC's business is devoted to non- 
military applications? 














Combining the very best of low power 
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(Quinly: The main diferences are volume in tare helping to bring the market and 
tnd application-driven features. Simply technology tothe next level 

stated, volume drives pricing. And the 

commercial/industial markets see com- RUC: The communications/networking, 


pletely different volume levels than we infrastructure market is starting to beat H ene. 
So tity pg Tc eal pass eal efemtgece ra Cir aa 





high-performance, mission-critical, rag- data and video atl bathe fr the I 
seiianion and advanced cooling require ing voeanm between the tration ecm 
tment the lity alas drives the ate af providers and the ene 
fates that nny oot be required i oom oman, 
mmeridndasral environments. Greater early activity on the ATCA aad AMC 
‘elim commercial costomerscepect to Groat. Cot you coment oa the etet= 
tee thelr price point adjusted eye not gaoce of thene technologies from the 
typialy ling to pay for any lacy or perspective of your company? Da yea 
gronalogy of rggeaization in their come se mmc ar any infereat inthe maieary 
feral prod, When we design a proce eat for them? Does Curtar Weight 
Set we choose to make it walle in a Cantrols Eahedded Computing plan to 
rugged for forthe mil, To tke partcpate kn the communicational. 
tackward and offerit competitively inthe working market? If so what platforms 
commercial market ir dificult becuse and lechologea wil it embeste? 
the prec hays retain design lypcy 
of tigation CQuinly: We have mo plan to eater the 
Treessngly thoigh, ine-io-mrtst telecom market i's jst too difeent 
itosarehocuning iar inthe altary from ens expertise. We belicte tha to 
tmdooetercia masts Anctber way tebe miceesfel jou have tbe #1 or #2 
military market is becoming mov ike the in your market That sad, the trend to- 
conimerl rum inter eniomesa ward antoricoetre warfare de 
tore requctly pushing to have oar ny vm to bring lending-ege (kecom 
Incatipestet lading prodacts as oun a4 technclogies to the doployed defense 
possible. Curts'Wrigh i conssteny an market. We already offer Gigabit Eth Vand 
tiny adopter tnd Bet ic ofvet enabling ernet switching prodct at ae fld- CompactPCct" 
teciscogis fp. pocenior) to hie deployable kn dake ar box-level 











‘has resulted in some 























mes eeecnne 

interest in the commercial market, our commercial communications/network- ae 

verticals. where we cun bring value, such solutions into MIL applications, ‘operation in ose enoaments. 
sero certs | (ete saree 

‘RIC: Im general, what has the effeet of based vehicle or om a UAV platform. and 1 Now thors rei. 

a a ee ae a eae | as 

oe ee oe ep ea reat ter ernie aire ay ming tm ly 
cuargetatteedsriuerat | Bf aati tsthgenmmet 

sions being made by leading systems inte- the paradigm of a distributed command Wie enley of aight P.O 
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bby Ken Grob 
ACT/Technico 


and the VITA 1.1 standard are two staiards for embed. 
ded system area networking The frst uses the standard 
CompactPCI form-factor. The second uses the VMEbus form 
factor. These two standards, which make use ofthe 6U by 160 
‘mm Eurocard form-factor, allow the system designer to build 
loosely coupled systems, using embedded physical network com- 
rections in the system chassis. To complete such designs, ne 
\work atlached storage (NAS) atthe blade level isa useful, and 
‘much needed, component 
Ta order to support the construction of a highly available 
system, a designer will typically eliminate single points of fal 
tre and buildin redundancy where possible, In order to increase 
uptime, or availability. the designer must increase the mean time 
between failure (MTBF), most commonly by eliminating depen- 


| 2 the embedded space, the PICMG 2.16 ePSB specification 








HEIR ua star network topology. 





Embedded Network Attached 
6U Storage Blades Improve 
System Availability 


Embedded systems typically use mass storage as part of the overall system 
implementation. Today, designers now have a choice between a conventional 
parallel bus design and a fabric-based network system architecture that pro- 
vides highly available (HA) systems. A primary reason for designers to con- 
sider fabric-based systems is scalability and availability or redundancy. 


dencies between components, Designers can achieve an increase 
in system uptime by 
Using highly reliable system components 
* Providing a redundant infrastructure, including cooling, 
power sources and power supplies 

+ Providing redundant networking paths 

+ Using loosely coupled, redundant processors 

‘Two approaches are typically employed to provide redan- 
dant system resources. The first i complete system redundancy 
achieved by total hardware duplication, where the systems are 
run in an active/stand-by fashion. Alternatively, a distributed 
system of nodes can provide for graceful degradation. Typical 
‘components in this system include the system chassis, the fabric 
‘vtch and the single board processor. The PICMG 2.16 cPSB 
specification allows scaleable systems to incorporate a Dual Star 
network topology containing N-node slots, where N can vary 
from 1 to 19 slots Figure 

‘When reviewing the overall system architecture, the designer 
must consider storage. Storage is included on a per blade basis for 
local access, Global storage is typically considered external to 
the chassis with the interconnect via an adapter interface such &s 
SCSI or Fibre Channel In analyzing the need for storage, its use 
rust be considered too, which can be broken down into appi- 
calion-specifie categories, inluding operating system boot and 
load: application image load: data storage and logging of evens 

System designers need to consider where the single points of 
failure are located inorder 1o eliminate them. In a system using 

(SBC3), each with ts own drive, 

Pint of failure. Therefore, has 
ing disks located on each SBC in the system will introduce single 
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pein of fall. Oter ies ince sharing dao making 
valbetomulipe processors, whee fesse it be shared 
Orbe accel o multiple computer acing adi on cach SBC 
ithe system pois al the proceso fom sarin a com 
‘ening the data Nettrked rage more desinble 

That, ne ness to consider dala replication o incene 
svalaliy ofthe soe aplication dat Replication of the fle 
fae becomes an se of malting dat coherence across 
the redundant storage volumes. A acheme fe reaied for dup 
cao, Secondly. i neesary o have amet of sing tit 
des not den he application programmer reaive to acesing 
ple level NAS can addrestsorage need for a scaleable 
system tase on PICMG 2.160 VITA 31, The NAS blade at 
Creed network song appliance ta conmects ia he em 
bedded system area network. The NAS blade proves the ne 
easy intra proces, network interface al disk storage in 
2 single slot Barocard for factr NAS provides cienterver 
tod for storage aces AI the Bade el the NAS ble 
weved asthe sorage server, sing fair protocols sch at 
NES 30 and CIFS (Coron nteret Fle System) (Fgue 2. 

i onder to design a highly available storage oltion, one 
snot ira enya lmen wil al and how oa hone 
flues A designer should therfore consider functional ates 
related 

* Replication of sta over mail disks o cover dik faire 

+ Cone nd nerfs repletion coer conta ie 

* Dadian beeen orge Beso coer eae 

* Replication othe network ph to cover te fief 

etwork imerace 

« Recestothe daa bythe application program 

Inplemesting a highavaiaity NAS blade equies a set 
of fetes tat aides the shove acto fess, Thee can 
clade mil dis orgonized ass RAID set within the ade, 
trnspiren dupiaion of he ser data between Bade an ao 
tale falloer between redindant NAS blades. Equally impor 
tan is siport of reds nework interfaces, earthed 
flyer between ads anda mb of wer interface and event 
detection, a wel cht sap othe Bade and ve 

“Aon, applicaion isis sch as sage capacy, 
bani nd cent ies mist he considered Capacity asp 
port by the capacky per drive. Using 25" SATA drives, 
pacly now approaching 100 Ges per driv. andi sa 
function of the network interfice, drive and onboard NAS pro 
cessor nv ondero provide local rednancy, the architecture of 4 
NAS bade mis address he necessary fear et ad ince a 
ini of wo dik drives per blade were the dives ae sed 
ina RAID One (nimored)conigurtion, Figure 3 shows sch a 
Blade, inclaing han ve shuts 

To prvide robs storage implementation, he NAS blades 
swt provide a metho fr data duplication, Using RAID mcth- 
ts, and logial lock dplicaton, the NAS bla architecture 
provides fread inte bad toch by etn er 
ta across drives conned within the blade ina single lade 
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FETE 4 sottware model, 


pplication, and between the blades in a dual blade application. 
When two blades are used, the data is duplicated four times, In 
this way. a single drive and an entire NAS blade failure are cov- 
cred by a redundant resource 

In onde to further increase uptime, font panel hot swap of 
the backup blade or redundant drive ean provide replacement 
Without service interruption by using a drive shuttle with SATA 
imerface. There must he a way t0 allow the drives to be hot- 
swuppable from within the blade. Software in the blade detects 
removal and insertion of a drive. When a drive is replaced, its 
data is automatically updated om the blank drive to restore the 
redundant media, Complete blade replacement ean he addressed 








HEEIEEE As bade showing dual drive shuttles, 
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NAS Performance Summary 


by removing a blade, making data refresh seamless (Figure 4) 

Tn onder to remove a blade, the NAS server function must 
be transferred toa backup blade. This is accomplished through a 
heart beat program and a NAS LP alias scheme, where the active 
network device IP address switches from the primary NAS blade 
to the secondary blade, asa result ofa failure. This action, called 
failover, occurs when the secondary NAS blade becomes the active 
server, supplying data to requesting applications and allowing the 
primary blade to hecome available for removal oF replacement, 

‘Upon replacement of swapped blade, the data must bere 
built on the new device. Detection by the NAS blade software 
ff an out-osyne blade allows i to be rebuilt across the network 
{in the background. While this occurs, the now active secondary 
blade is stil available to serve data until the primary blade is 
replicated. This function requires capped, in-band network bund: 
‘width, Am additional out-of-band path for data replication would 
further increase the availability and reduce the replication time 
between NAS blades 


NAS Management and Event Detection 

‘Although an NAS device is designed to be reliable, it still 
requires event or alarm detection and notification. If an err 0: 
curs—for instance when a disk of blade fails—the storage com 
plex must be able to send notification. Ths cam aceur through an 
alarm system that provides status and event information, such 
{as Simple Network Management Protocol (SNMP), where traps 
fare generated and presented to an agent process associated with 
tan SNMP manager. Here, as evens oceur, the agent process re- 
ceives the SNMP rap and provides status tothe user viaa system 
‘management interface. Another method is to use a Web-based 
graphical user interface (GUD, where a window is updated as 
Status information comes in. 





Removable hot swap disk shut. 


NS 
‘a t2a/Scand 
4 to5 MB/sec 


Lastly, the good old command line interface ean be used via 
‘Telnet, orth user ean make use of e-mail facilites where a mail 
server can send the event o status information to an administra- 
tor. The end use environment will typically determine the man- 
agement interface required, 

“Tradeoffs in NAS performance will be apparent when com- 
paring network altached storage with direct atlached storage. 
Ethernet-hased systems must take into account the overhead of 
the transport protocols used to access the storage device. Peror- 
‘mance will bea function ofthe disk performance, the processing 
power ofthe controller and the speed of the network interface, A 
‘more significant factor affecting performance is the rumber of 
times the dais duplicated. Using Gigabit Ethernet interfaces and 
71200 RPM drives results in performance as shown in Table 1 

Automatic data duplication und RAID services present addi 
tional oyeried, but in system applications where moderate band- 
Width is necessary, these services can provide the data availabil- 
ity needed forcritical applications, In addition to bandwidth itis 
necessary to consider storage availability and uptime as well as 
failover recovery metrics. Typical system interrupt times, includ- 
ing recovery from the failure of a drive, recovery frm failure of 
blade and recovery from the failure of a network interface, are 
ovtlined ia Table 2 


‘Component Reliability and Environmental 
Considerations 

[Atte core of the NAS solution i the reliability of the sys= 
tem components. Basic considerations include the construction 
tnd grade of the components use, including the rotating disk 
drives. Inner to prove highly available storage, the storage de- 
‘ices need to berate for continuous operation, 247 operation, 
inmpiying that the dive is powered on and rotating continuously: 

“The drives must also support a higher access rate. Drives 
designed for continuous use are designed for 0% duty eycles, 
meaning they are ead or written 10 50% of the time. Typical 
214 ATA drives are rated for 820% duty eyele and are not for 
continuous operation. A typical drive's life under continvous op- 
ration would be 30,000 Power on Hours, or about four year, 
and MTBF would be in excess of $0,000 hours per drive. Typi- 
cal blade reliability would exceed 150,000 hours per bade. The 
hardware is configured to provide a beter than ive nines storage 
solution. However, the actual availabilty must be considered at 
the system level, taking into account the network interface a 
‘operating software. Practical overall availablity would be four 


















nines or beter. 

lade-evel NAS implementations provide an advantage 
cover conventional NAS solutions when considering the operating 
‘etvironment, The blades themselves are resistant to vibration 3s 
Well as shock, and the drives can perform operationally at 10, 
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“Toble2 Typical System interupt Times 


11 ms halfsine. The operating temperature for rotating media 
is from $° to $5°C (40° to 120°F), which meets the NEBS level 
3 short-term temperature excursion requirement. Hence, board 
level implementation henclits from the robust nature af the form 
factor. In addition, blade-level NAS implemented via a PICMG 
2.16/ VITA 311 packet switching backplane eliminates failure: 
prone cabling 

Blade-level NAS provides a scalable storage building block 
for embedded NAS servers, The NAS blade is ideal for transac 
tion-based applications where data availability is essential, Cen 
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We design solutions. 


tnalized access to user data from network nodes is achieved using 
the clientserver model that simplifies management and access of 
the user data. With an appliance-like interface, NAS at the blade 
level provides a compact, maintainable storage approach for em- 
bedded system applications. 
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Mercury customers span multiple industries and face unique computing challenges ~ whether improving 
Yields for semiconductor wafer inspection, increasing throughput in medical imaging rendering high-quality 
animation within a defined budget, or packing enormous processing capacity in UAVs. Why are we so driven 
to tackle these dificult computing problems? Because at Mercury your challenges drive our innovation. 


‘Our new Dual CelhBased Blade solution incorporating IBM Cell technology delivers 
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High-Availability Data 
Management for Real-time 


Applications 


‘The performance and predictability needs of embedded systems often 
dictate the use of in-memory database systems. But for applications that 
must be highly available, how can a memory-based database offer the 
ability to survive the failure of its hardware or software environment? 


by Steven T. Graves 
McObject, 


gh availability for in-memory data management is usu- 
ally achieved through redundancy, or maintaining two or 
‘more synchronized databases in an activeltandby con 
figuration, In case the original primary database fails, continued 
vailability is maintained by causing one ofthe standby instanc- 
esto “take over" as the active database. A high-avaiability data 
‘management configuration is classified as either a one-safe or 
two-sufe system depending om the approach used to propagate 
updates from the primary to the standby replica databases). 

‘The two-sife replication echnigue is based on synchronous 
communication hetwieen sm active database and the standby 
database(s) and a voting protocol to determine whether the com- 
‘munication is successful. The communication represents a tans 
ction, ora group of database read or write operations, which must 
succeed or fil asa group (Figure 1)-The woe determines whether 
the transaction is applied (committed) or rolled back (aborted), 
Voting itself can be strong ar weak. In strong voting there is mu- 
tual “agreement” between the database master and replicas that 
the transaction has been committed or rolled bck. In Weak vot- 
{ng the ative or “maser” database decides unilaterally 

‘One-safe replication employs asynchronous communication 
between an active database and the standby databases). The rep 
lication takes place outside the seope ofthe database transaction, 
tnd changes can commit on one database without necessarily 
succeeding on all others. Therefore, voting is by definition uni- 
lateral (Figure 2). One-safe and two-safe replication represent 
trade-offs between safety and availabilty. 

















‘Two-Safe Replication 

‘Two-safe, or “eager” replication provides the highest de 
‘of sufety, since data is replicated within the scope of a transte 
tion and there s no risk that once the transaction is commited 
te one database copy it wil fail to he propagated and replicated 
om the others 

Tho-safe replication enables the application to distribute 
its query processing load across all available database copi 
Because cach transition is committed to the entire group of 
databases, and every database eopy in the group has the most 
recent dats, a query issued against any copy will return the same 
results. Query performance can be improved if one of these 
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“Two-sal, or “eager” reptcation has the 
advantages of updating as soon as a ansaction 
‘occurs, high transaction durability and strong data 
consistence. However, It sues from degraded 
‘vansaction toughput. 
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Rolling window provides the flexibility to force quiescence only when the quantity 


of changes falls below a specified threshold, enabling the developer to minimize the 


quiescent period and maximize availability. 
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HEUER one sate, or “1azy" replication updates 
asynchronously with less durability and weaker 
consistency, But offers higher transaction 
rrougnput. 


database copies is local to the application, so thatthe applica: 
tion avoids communicating with the active or “master” database 
cross the network. 

‘Transactions are committed to the group of databases to 
gsther or nota ll. So ifthe system hosting the master database 
dies and the system needs to failover to a replica, the process 
can execute immediately. There is no need to wait for asynchro- 
‘ous transactions to “catch up.” as could be the case with one- 
safe replication, 

Intwo-safe replication, datubase transactions are completed 
(committed) in a process that requires synchronized message- 
passing among multiple databases. This require longer resource 
holding time than one-safe replication, With two-sale replica 
tion, locks on the active database cannot he rclinguished until 
the transaction commit message has been delivered to and (in 
the case of mutual voting) acknowledged by all involved data 
bse nodes. 

‘This kind of message-passing incurs network latency. which 
inserts unpredictability into the transaction execution path. Thi 
can be a serious issue, because many real-time applications ab- 
solucly require predictable performance. A solution that meshes 
the greater safety of two-safe replication with the need for p 
ictabllity i to build time-cognizance into the transection com- 
‘it protocol so that the application can assign time constraints 
to each phase of communication. In this way, predictability is 
ensured (because a process waiting on a message will ot Wail 
longer than the specified time) 








‘One-Safe Replication 

‘One-safe, or “lazy” replication provides the highest degree 
of availability, with reduced safety. Availability is maximized 
because the active database is not required to hold the resources 
(in database parlance, “locking”) after committing the transac- 
tion sell. Therefore, the database resources are vailable for the 
next operation sooner. by virtue of not having to Walt for network 
‘communication roundtrips. Depending on system requirements, 
sone-safe implementation may stil be able to distribute its query 
processing load among the database group members, but this 
risks eading stale data since some replica databases may not yet 
have been updated, 

‘One-safe replication gains availability at the expense of 
safety. Since transactions are commited to individual databases 
inthe group separately ralhr than together. transction that is 
‘committed to the active database may not be successfully propa- 
gated to every—or any—standhy database(s). When an applica- 
thon relies on purely in-memory database, this can happen if the 
system that hosts the active database fails after the transaction is 
‘committed but before itis transmitted tothe standhy database(9) 
“Transaction logging can mitigate this risk by writing changes i 
troduced by the transaction to persistent media such as a hard 
disk, fish oF non-volatile RAM. One-safe (synchronous) repli 
‘cation can cause a slight delay i the failover to a replica if the 
failover procedure has to wait for ueued-up transactions to com- 
plete before converting the replica into the new master database. 


The Right “High Availability” to Suit the 
Application 

‘Apart from the distinctions between one-sfe or two-safe 
replication, the term high availabilty has different interpreta- 
tions fr diferent types of applications. Fora network infastruc- 

















ture device suchas a router high availability means a percentage 
‘of time—commonly 99.999% or “five nines"—that the applica 
tion must he avilable. For airborne or mission-critical military 
and defense systems, high availability means an inability to fail 
‘One or more redundant systems must remain available to can- 
tinue processing if the primary system fails 

For data management, these diferent interpretations lead to 
dlfferent approaches oa major system capability: maintaining high 
availabilty when new replicas must he atlached and synchronized. 

‘When a new replica attaches to an active database, the ac 
tive database must provision the replica with its current state 
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‘This inital “snapshot” of the database must represent transac: 
tion-consistent state, ie it cannot contain partial (uncommitied) 
transaction changes. The simplest way to achieve this is to de- 

fer the start of new transactions on the active database until the 
ital synchronization of the replica is complete. This is called 
cold” intial synchronization, 

“To accomplish this, the database management system must 
lock the active database or impose a quiescent period. However, 
blocking the primary database during this period reduces data 
availaility, which defeats the purpose of maintaining redundant 
databases fr high availability. In contrat to this static approact, 
the more sophisticaled “hot synchronization” provisions the 
newly attached replica without interrupting normal transaction 
processing on the active database. 

For many military and aerospace systems, cold synchroniza- 
tion may be satisfactory because such applications do not require 

hot-swapping” of components that include embedded replica 

databases. Generally speaking, the device or craft is made mis: 
sion-teady by bringing all the systems online and provisioning 
them with all necessary mission data. At this time, cold synchro 
nization is sufficient, During the mission itself, no new replica 
databases are brought online 

In contrast, network infrastructure is frequently reconfigured 
during operation. For example, such devices often accommodate 
hot-sappable boards or blades, A router might use a chassis 
hold several blades running different protocols, and if one board 
fails, a surviving board can “ill in for it until the original is 
replaced. In another scenario, a new board might be installed 0 
add an extra CPU tothe router, o a desired new capability 

Installation must occur without shutting down the system, but 
the new board needs ta be provisioned with the current data by an 
initial synchronization process. To uphold he five nines or higher 
availability mandate, an ative database running within the rout 
c's embedded software cannot afford to defer new transactions. 
‘This and similar scenarios require bot intial synchronization, 

In cold synchronization the active database is locked for 
the period required to transmit the current data tothe replicas. 
[Byery request to modify the database waits in a queve until the 
synchronization completes (when the active database is notified 
by the replica that it cam continue accepting new data, The di 
tabase may still he available for read-only access. For obyious 
reasons, the database management system (DBMS) must seck to 
‘minimize the locked time. 

Hot synchronization, sometimes known as “rolling win 
dv” involves setting “hot synchronization mode” and moving 
through the database organization units (rows, pags, files, ee 
depending on the database implementation) and transferring these 
luis tothe replica, Normal application processing that “touches” 
the dataase causes the database run-time to set “ety” Hag on 
tn organization unit when its contents have been modified 

IF the dirty flag is set on a unit that the hot synchroniza- 
tion process has not reached yet it sof no consequence; the unit 
‘would have been transferred in its changed state anyway. When 
the hot synchronization process reaches the end of the database 
4 wraps around to the beginning and looks for units that have 
the dirty fag set. Ths indicates thatthe unit was modified after 
the hot synchronization process transferred that unit to the rep 
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lic, so it must be transferred again, with the new changes. 

Obviously, new dirty fags keep arriving, tis process could 
‘endlessly loop and initial synchronization might never complete 
"The application might at some point need to force quiescence in 
order to complete the initial synchronization. However, thresh- 
tlds can be set, and quiescence imposed only when the quantity 
‘of modified, un-transferred units falls below a given value, Alter 
natively, quiescence can be imposed after given amount of time 
has elapsed. The duration of the period of forced quiescence can 
be kept to a minimum, and rates of ehange and network transport 
speeds can he considered in the determination of appropriate 
threshold, 

Rolling window provides the flexibility to force quiescence 
only when the quantity of changes falls below a specified thresh- 
‘old, enabling the developer to minimize the quiescent period and 
maximize availability. This method is architecturally uncom- 
plicated, results in small code size and is less ertorpronc. As 
With the choice between one-safe vs. two-sufe replication, these 
differing spproaches to initial synchroization give the system 
‘designer some flexibility in implementing a highly available da- 
tnbase sytem, enabling prodective tradeaffs by developers who 
are willing to pririize thei goals. 





MeObject 
Issaquah, WA, 
(425) 831-5964. 
Lbwwwmeobject.com 
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Products&Technology 


524 MHz, Low-Power Multimedia ARM Computer 
ona PC/104 


Combining a fat panel display interface wih a fast, low-power 
ARM processor in a PC/104 form-factor, the SBCIGMD from Mirosys 
will operate fom 10" to-+85°C. The CPU has multimedia capa 

ties, which include support for an 800 x 600 color Ha-panel display, 
‘suo output and de-bounced keypad input, The Intel PRA2 proces 
‘0 x ave onthe ARMS coe and inplemens a supe pipelined RISC 


architecture while adding w number of integrated 
peripherals, The PXA2TO can run a upto S24 
‘MHz and can dynamically change speed iar 
sponse to performance or power consumption 
teed On-chip cache, a wateog timer, an 
‘SDRAM contllr CompactFlash interface 
and a USE host cooler ure uso integrated 
‘on the same silicon 
With 128 Mbytes of SDRAM, and a 64 
Moyte resident fash array. the SCI67O also 
Features five serial ports and a 10/100BASET 
Ethernet console handle a variety of communication needs. Four 
ofthe serial ports have RS252 transceivers, while dhe remaining se- 
‘ial port is configured fr RSAS5 communication, The SHCI67O can 
boot Linux, Windows CE und VsWoeks from ts onboard Mash, 1f mone 
WO is noeded, the SBCIG allows expansion trough its CompactFlash 
socket, which supports storage devices and iO devices, such as WHF 
ars. A fre development kits provided that includes eables, sample 
softwar and all documentation. 
‘The basic SBC1670 stars at $405 in single quantity. An indus 
temperature version starts at $575 


‘Micro/sys, Montrose, CA (18) 244-4600. [ww.ombededss.com 


Rugged, Embedded PC Delivers High 
Performance in Harsh Conditions 

Remae monitoring, iadstial automaton and communications 
systems often neo a rugged PC tht can deliver high performance. GE 
anus Talon 8400, a selcootind ttl Celeoa-bsed PC, provides 
highpertrmance computing in «small space. 1 operates in harsh 
niiions a to 40°C, which ean Be opty extended to range 
oF 2 10°C. 

“The Talon 8400 features 256 Mbytes of PCIODIPCIA3 SDRAM. 
nd 320 Ghyte had dive, and has certieations for UL, CE, NEBS 
Jeyel 3 and FCC B, Suppor for Windows XP Professional i salle 
Far connectivity and expansion. the PC inlads wo fast Eee! ports 

four USB 2.0 pots. an SVGA connector an 
TEEE 1284 por, our individually olted 
'RS232/485 serial pots and two open PC- 
MCIA sl. 
‘The Talon $400 can be DIN sail 
pal or abetop mounted, and sed as 
!'sanalone computer or embeded ina 
tagger sytem, A UL 1604 option i aa 
she for hazardous locations, ination to standard features such as 
antes operation and electonic shutdown with an overtempersure 
LED for system overheating, Pricing ranges from 52,000 to $2.50. 
GG Fanuc Embedded Systems, Huntsvile, AL. (800) 322.3616, 
[wwwcgetanuc.com) 
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Pentium 4 Industrial Motherboard is Intel VRD 
10.1-Compliant 

Dennunding,idatra-gade applications atch as factory auton 
vio and computer automation systems and medial devices must be 
upgraded with new processor. With that in 
tind, the ATX-8650 Pt Industrial Mother 
oad rom Avista fate VR 10.-compli- 
ant support ature pressor. 

The ATT CPU includes a 
400)S33800 M2 FSB Peni Prescot 
(0 am) CPU snd four DOR DIMA se 
8 tha support up to 4 Gbytes of DDR 
266/333400 uneegitered non-ECC mem. 
“The ban features an B6SG iterated nel Extreme Graphic Engine 
with a 266 MHz core fequeney and onboard 100/10 eel €2S47GL and 
2SHIGH Ethernet conta, 

‘The ATX:868G board has eight USB 20 prs thst suppoct USB, 
hut-pug. For expansion, there ave one high-speed parle port with 
SPPEPPIECP mode support. four 1685) UARTcompatble pots, & 
pinsheader connector for an optional DA extemal connector, two Et 
hanced PIDE interfaces and suppt for upto two SATA:130 HDDS. 
[An FDD interface supports upto two floppy drives, and two IA slots 
lave provided fr sppications that use ISA legacy cards. Pricing stats 
mses 
‘iata, Camaro, CA. (510) 266-1800. twww.arstaps.com. 














Rugged ADC PMC Module Targets SDR 
Challenges 


ICS, a part of Radstone, has announce is new ICS-88S4 ADC 
PMC module. This comes as a response to demand foe 

analog to digital comversion (ADC) solutions that not 

only efler performance and flexibility, but are 

‘ugged enough to deploy in the harshest 

eovironmens, and yet are available 

88 COTS products. The module is 

‘esigned for interme frequency 

(QE) Software Defined Radio (SDR) 

pplication such as multiple element 

ceive beamforming, coherent radar or secure 

‘communications. The ICS-R5S4 combines DSP and ADC technologies 
to bring a small foem-factor, lightweightcapable of vehicle cr man 
‘pack mounting solution, 

Ate heat of the ICS-8554 ie the Analog Devioes ADSGSShigh- 
perfoemance bipolar ADC. whichis capable of sustaining is 80 MHz 
ample rat at trperatures a low as 40°C and as high as +485, An 
fonbourd 3M gute Xiline Vitex I FPGA (XC2V3000) provides wer 
programmability as well as enbling processing closer 19 the antenna, 
fesuling in higher sjsom throughput. The 854 features a 70 dB 
Sgnal‘o-noise-atio and 80 dB spur‘iee dynamic range (SED), for 
‘maximo signal purity and integrity, Pricing ofthe ICS-8554 begins 
at 8,500, 

Radstone Embedded Computing, Ottawa, Ont. (613) 749-9242, 
[ew radstone.com). 








Ultra-Rugged Portable PXI Test Set Targets Field 
Testing Apps 


Engineers inthe foi often ned to perform PX-tase dats aequ- 
siti and testing under harsh coaditios. The Gootest NTS-207 isan 
urs-ugged, portable PXT-hased configurable platform for fl testing 
sn data acquisition systems, 

Inside its rugged enclosure, a H-slotPXI chasis maframe has 
ome slot dedicated toa 6U PXI contol, Slots two thaough seven can 
‘sccomimate either 3U or 6U PX1UCompactPCl instrumeats Skt ight 
through fourteen accommodate only 3U PXUCPCT instruments. Avail. 
she controllers forthe MTS-207 incide 12 GHz and 17 GHz Pent 
# CPUs. The MTS-207 also provides sufcint space foe custom ci- 
ule, such as specialty power supplies and circuit cards. Fan assemblies 

provide dedicated coaing tothe PAT chas- 
‘Stand internal circuty. Mukiple sock 
‘mounts and extensive internal tsp 
ture sensors ensure reliable operation 
under averse opeating conditions. 
‘An optional Remote Coatol & Dis- 
play Unit (RCDU) combines an LCD 
Aisplay witha touch pune foe operation 
fiom a distance of upto 25 feet in eavi- 
ronments where Keyboard and mouse are 
ot futons or practical Opioal builtin hoates fr tho PXI chassis 
‘nthe RCDU allow the M'TS-207 to operate inexremely kw tempers 
ture, Prces begin at $25,00, 


Geotest, Irvine, CA. (949) 263.2222. [wwn.geotestne com. 





PC/104 CPU Offers Onboard Memory and Data 
Acquisition 

‘A single-bord PCIIO4 CPU iterates a Pentium class CPU 
running at 200 M2 with 128 Mbyte memory. Eire! and a profs- 
Sonal-qaliy analog and gal LO circuit with suto-alibaion, The 
Elektra from Dismond Systems supports Lins, DOS, QNX and Win- 
dows CE operating systems and consumes only 55 wats o operat vee 
the 0" fo #85 extended temperature range without an 

lckis's bun data acquisition circuit provides sable A/D with 
16-bit resolution and programmable inp ranges. A SI2-sample FIFO 
nd eaboud programmable timer eaale an ermetee 100 KHz A/D 
ampli asin any operating syste. Hines fur 12-4 DA chan- 
nels, 24 programmable distal VO ines ad wo programe counter 
Timer, Al data aguistion features are fully supported by Diamonds 
Universal Drnersoftvare. The ein auo-caiation icity povides 

anced secur fr analog measurement 

‘Two configurations are available: one 
includes CPU plus data aequston, while 
the other isthe lower-cost CPU-only cone 
figuration. Both versions iclue four RS232 
pts USB pots with USB Nappy sup- 
‘ot 1/10) Mis Ethernet, PS keys 
ows, parallel and IDE pots, progran- 
mabe watchdog timer and oneal backup 
ater fe eat clock and BIOS settings. 
In quantity 19, he ELK200-EA-XT with dats 
cqustion i priced at $780, while the ELK200-E-8T is S180 
Diamond Systems, Newark, CA. (510) 456-700 
{woe dlamondsystems.com. 
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Motion Control Card Provides Ultra-Fast Servo 
Loop Rate 

High-performance motion ctl spolistions, such 3s medic, 
scientific and high-performance automation, ned especialy fn ser 
Toop aes of ur 100 microseconds, To il tht need, Performance 
Motion Devices has released the Magellan PCL 
Motion Controller cand, witha faster ser¥0 
Joop ite of 50 microseconds per axis A 

‘The Mayein-PCT Motion Controller is 
availble 2 3-and axis versions, Iau 
Posts DC bran. brushless DC. micosepping 
nd putbe and diection mote, ta adivon to 
1 servo loop rate of $0 microseconds pe ais, 

Magellan PCI provides 5 Mountnee quads. 

ture encoder input ate pulse an dieetion 

upat of upto 5 Mpulsesex- ter estates in- 

tlle trajectory generation servo lop closure quadrature signal input 
‘moto output signal generation servotrace, comutaio ad the ability 
tomake onthe changes. Communication cuts through a PC as, 
‘isa serial pet or asing CANBs. 

Designers can ase the card to create costefetiv, high perf. 
mance mnion systems using standard Cor Cee programming. The card 
sccpts position, velit, acceleration, deceleration and jerk fut pe 
ameter and auionateally generates the programmed taetory. On- 
the-tly changes and PLCesyle external signa inpuouput eapits 
canbe used to create appliaton speci profile changes, ries tart at 
S638 in OFM quantities. 

Performance Motion Devices, Lincoln, MA. (781) 674-9860, 
Iwwwomdcorpcom}. 





Universal Network Analysis Tool for Controller 
‘Area Networks 


Designers of systems that use CAN 
recworks face the demands of growing 
system comple. To ep alleviate this 
‘uation, Accurate Technologies has do 
‘eloped CANLab, a universal network 
‘alysis tol for monitoring aad logging 
messages and signals genented on 
CAN 

Designed using NET technology, CANLab provides 
the ability to send messages over ay aallblenetwoek channel, facil- 
tating te bility 1 resend seconded bus afi. Adina realtime 
sata and data impocted fom previous ecoriags canbe viewed sial- 
taneously for ivdepth pstanayss. Messages and signals transmitted 
ftom any avaiable network channel can be displayed und manipulated 
ina variety of ways, The CANLab Workspace screens can be confg- 
uted theough a docking window management scheme 

‘The tol offers full-featured scripting engine keting users peo- 
seammatically interact withthe CANLab run-time envionment. Comn- 
lex functions canbe composed to espond ta several diffrent types of 
ves. CANLaD supports Windows 2000 and XP. is compatible with 
(Cand requires a processor running at 500 MHz or faster with least 
18 Mbytes of RAM. I supports a wide variety of CAN interface ha 
wae, ineng Kvaserv3-8and Vector v4.3, aswell as both DBC and 
LUE database forms, Price star at $2000. 


Accurate Technologies, Wixom, MI. (617) 739-8693. 
[www accuratetechnologes.com] 
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Rugged PMC Modules Offer 3D Graphics 
Processing 

‘A line of graphic PMCs based on ATL Technolgies” Radeon Mo 
tity 9000 (5) mobi raps processor suppocs 2D and 3D accel 
eration, OpenGL. and Dirt. The rugged G2 line from SBS aged 
for rlitary and avionics applications sich as cockpit avionics and tr 
‘in evelay systems, of any application that rquies small oopeint 
fn high capa performance. The Fail sonst of thee mele the 
{G2 asic PMC, the G2 Dus PMC andthe G2 Pas PMC. 

“The economical G2 Basic PMC is designed for applications that 
soe ony single display entpt chinel, The G2 Basi provides a wide 
‘ange of splay output opionsinloing DV with upto 1600 x 1200 

‘sel esluton, LVDS, RGB, NTSC, PAL and 
S-Video. The G2 Dual PMC features 
the same vdeo display output sup 
ort options asthe G2 Basie PMC 
sis another display channel for 
those applications tht rei dl i 
plays. The G2 Plus PMC peeves the broadest 
rang of capailies, Dua display outpats pls up 
totwochannelsof video input capture make the G2 Ps 
PMC an ideal eboce for demanding video capture applications. The G2 
Plus PMCs ation of graphis overly capac is especially useful 
{or applications reqirng display and manipulation of mule video 
streams The module are supported by optional OpenGL deters from 
[ALT Software tn which are valale or a number of different opera 
ing systems including Linux. VsWoek, Integrity and Windows XP 

Pricing for the G2 Graphics PMC Module in single quantities 
starts t $2200 
‘SBS Technologes, Abuauerque, NM. (802) 483-1533. 
Iwwwsbs.comt 








1.3 GHz EBX SBC Comes in at Lower Cost 
‘The new Celeron Myerson ofthe Cobeu SBC from VersaLogic 
fers 3 Giz processing atu cost abut 25% lower than the 146 GHz 
‘model. The Celeron M Cola is engincored for allaplications where 
Peformance and reliaiity ate erica, including aerospace, medical 
overnment, Security and Wansportation. The Celeron MCobea a 
‘ludes iterated Exteme Graphics video with lat panel support dual 
10/100 Exherct. upto 2 Ghyte DDR RAM, audio, USB 20. 4 COM 
poets 32 ines of digital VO, LPT imterfae, IDE interface and a Com- 
pactFash socket. Additional expansion 
is easly ccommodited via ISA and 
PCI busses om the PC/IO4-Phs ex- 
pansion ste 

“The Cabra Celeron M single 
hoard computer s manufactured 
1 quality and reliability tan- 
dards that inclade sfey-erieal 
features such as TVS devices for ESD protetion, VEC- 
seasing reset circuit and a watchdog timer for hatware-level applic 
tion coal. The Cobra EBX-12g is curently available fom sock and 
includes VersaLogic’s Sear aailably guarantee, Pricing i under 

1.200 i ow OEM quantities, 
VersaLogi, Eugene, OR. (641) 485-8575. (wwwversalogi.com 
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EPIC SBS Targets Machine-to-Machine 
Applications 

‘Specially targeting machine-o-machine (M2M) applications 
that reir a processor, a wide variety of LO 
and connectivity, the EPX-GX. from WinSy- 
tems suppoes even onboard HO options pss 
‘ore still fom PC/1O4 modules that can 
beaded on. The EPX-GX is an AMD Geode 
Soll@L.0W-hased, EPICconypsile single 
‘an computer (SBC). AMD Geode proce 
som have extremely low power dissipation, 
‘which allows fanless operation from ~40* to 
435°C. Applications include test equipment 
‘medial itstruments, communications devises, 
transportation systems, miltaryICOTS, data 
loggers secur robovics,semicondsto mans 
facturing instrument and industrial contol systems 

“he boa is conigured with yp to S12 Mytes of PC2700 DDR 
SSORAM pl CompactFlast memory sockt Wao has 1100 Et 
cnet cone, video with CRT aad ft pane inefaces, Four sei 
COM channel, 24 distal UO tines, 6 channels of ACOT audio and 
the standard AT peripheral feature set is iced, There isa socket 
for bootable Type Tand Tl CompactFlash cars. The EPX-GX? also 
inches a socket fea miniPCL wireless 80211 ag cad. A connec 
tors included to soppot a tema GPS receiver. The EPX-GX runs 
‘oth 16-ic and 3-bi 86 instruction et software. Pricing is $499 in 
OEM quantities. 


Winsystems, Atington, TX. (17) 274-7853. lwewninsystoms.com) 














Tiny Embedded Processor/Device Server Bridges 
M2M and Datacom Networks 

‘To bing powerful datacenter grade information exchange cape 
‘ilies vo embeded devices arrayed thoughout private newerks and 
the fnernet,enginces must be able toguickl and easly build Ethernet 









{rTP etworing opie it thr produ The XPot AR poets 
Stoo rv rm Lantos less 
til in a mitrized RJA postage. 
"The XPort AR module isthe as 
company's prc to inclue 

i emer ce Evlton Not 

work Operating Sytem (ENOS) 

I inchues a compact, bardesed, | SE - 
T708 hand wits fall Lowe 3 gal 

TTCPIP networking sick and COL 

tase Jami Web seo with he Lanronix 

Dsthi 120 Mie proces an ert 10100 eras, opto thee 
seta ports 11 gener-putpose HO conto ping, 4 Myer of sh 
‘memo and L28 Miyise of SRAM. The nde nse an exenshe 
Shite entrrae gaeopen sland baed seer suches SSL 3D 
‘nd SSH earyptonprocols The XPort AR alsa proves XML aa 
RSS eds for coniguatan an infcation atspar. 

Am vation Kt ince ihe ode an ealaon board, un 
ver pover spy with pf pag fo iio conte, CATS 
Tetork eal, a srl adr, a8 RS-22 cable und a eomplcte wer 
‘aml Aloiacadedisa wihsample code ppetionnts,CAD 
PC is anata lies rcs at at Sin singe quate, 
Lanois, vine, CA (800) 526-8764, [wwwlantonicom. 


PowerPC and Microblaze Development Kit for 
Xilinx Virtex-4 FPGAs 
‘The PowerPC and MicrBlaze Development Kil, Vitex FX12 
Edison i 8 design eavitonment tht enables embeded developers 10 
create processor-based systems on Xilinx Vtted FPGAS. The kit do 
livers an iterated platform with handwae, design tots, intellectual 
property (IP) and reference designs. The Development Kit supports 
both the PowerPC 405 haa processor and MicroBlze soft processoe 
foc the Nilins Victex-t FX series of Platform FPGAs. The kit ogres 
a Visle-4 MLAUS developmeat board (hardware) and the Platform Sta 
dio embedded too suite and Intgiated Software Environment FPGA. 
design software. It addtional provides moce thn 60 IP coees and a 
STAG probe along with serial and Ethernet cable, pre-configured fash 
deve anda yaiety of pre-seritied reference designs. Cental tothe 
unctioalty isthe Viele-t FXL2 FPGA do- 
vie withthe immersed PowerPC 405 proces- 
Sor and integrated 101001000 Mbitis 
Ethernet contol. 
™ ‘The programmable platform 
eee and Platform Studio design enable 
Aeyelopers to craft embedded systems 
sd optimize the combination of features, performance tea an cox. 
Developers can choose the met effective processor coe orth target 
agplistion, customize IP, optimize the performance and validate st 
‘wae oa development boar before their own cus hardware seven 
hack fom the shop. In ation, de revered erence designs offer 
‘tof options for apy configuring complte systems. These include 
both hardware and software implementations to exercise features of the 
"MLA: platform, such as Ethernet, DDR memocy, video and au Fue 
ins, as wellas Wind River Systems’ VaWorks and Moats Vista embed 
de Linux operating sytem demonstrations. The kits priced at S895. 
“xn, San Jose, CA. (408) 869-7778. [ww.tlinx.com,. 









PC/104-Plus 4-Port USB 2.0 Controller Supports 
uDiskonChip SSD 
A PCIOM-Plas SBC from Parvus sa 4-poct, high-speed USB 20 
host controler bord capable of directly powering atached USB de- 
‘ices The COM-I440 now abo comes with onboard mounting support 
fortwo M-Systems uDAKOnChip (DOC) Soll State Disk SSD) De- 
lvering USB data transfer ape f upto 40 Mbit, the COM1840 
features four downsreas USB pots slog with two onboard SSD mez 
‘anne socks Tor p to 4 Gytes of secure highspeed fish meray. 
Notably, two of the produc’ USB. pots are enhanced 10 supply two 
Snps of die for iertly powering tached USB 
‘mass storage an ater devices though the 
USB cable 
“The new uDOC-compatile sek 
cts enable rugged solid ate storage 
‘with throughpa rates of 20 Mbytes 
read and 10) Mbyte weite using USB 
20, The two meme device sockets ate con- 
nected in parallel with two ofthe external USB, 
ports, When the two uDOC sockets are populate, ne 
standard (S00e4) USB pot and one enhanced dive USB por are ice 
forsyste expansion. Accessible a independent gies disks anda 
able in extended temperature formats, DOC encrypted soll tte Hash 
disk devies from MSysems are availabe in eapcies ranging From 
(6410 2048 Mbytes each, Pricing is S132 cach in 100-unt quantities 
Parvus, Salt Lake City, UT (804) 483.1593. {wi.parwus.com. 








Punductsechnology 


Rugged CompactPCI SBC with MPC5200 PPC. 
Features FPGA 

Enlbedded mobile or indstial coal applications, such as tans: 
poration systems, equie sof functionality in demanding envio 
‘ments. With thse aces in mind, Men Micro has inroduced the FI. 
4 rugged, single-slot 3U CompactPCI SBC based on a 
384 MHz MPCS200 PayerPC. The F12 
Includes an Altera Cycloae FPGA for 
Beaphics or edher custom 1. 

‘The MPCS200. processor includes 
4 telematics communications unit. ost 
ing point unt, memory management uate 
DRAMcontllerandthe BestComav/DMA 
{VO controle, which can dive a uber of 
Industrial ineraces such as CAN, USB. Fast Ethernet and SPL. On- 
boar storage resources include upto 286 Mbytes of SDRAM. 1 Goyte 
‘af NAND fash memory, 2 Mhyts of static RAM and [6 Mbytes of| 
seaphics RAM. For expansoa, two Fast Etheret pots a serial comm 
Deaton (COM) port and one USB interface are included. An optional 
‘ersion has robust D-Sub connectors in lieu ofthe stad RIS con- 
rectors, Two CAN channels ae also avaiable withthe addition of Men 
‘Micro's stall SA-Adaptor transition mols, 

‘The F12 opeates over the extended industrial tmpensure range 
‘of 40" to 85°C. T hep rede the effects of shock and vibration, 
fnboatd memory is soldered tothe PCB. Comprehensive baa! sup- 
Poet packages based on Men Micro's BIOS for PoweePC: proceso 
-MENMON, ave availble for Linas, VsWorks and QNX. Pricing starts 
1 $954 fr single unis. 
Men Micro, Dalia, TX. (512) 267-8883. (ww.menmicro.com)- 


Channel-to-Channel Isolated Data Acquisition 
Module for Industrial Applications 

Industrial applistions requiring highly accurate small-signal mea 
surrments with high common-mode voles need measurement systems 
that canbe easly pected from posible volsge spikes or power args. 
‘The NI PXL-A224 channel-o-chanel isolated 
sata acquisition mule from National Insru- 
‘ments was designed with these needs ia mind. — oe 

“The VDC, Cat INI PXI-4224 provides 

cha oft alg inp sr | 
‘ments. Channel‘o-channel isolation lets en 
pincers take measurements in an indastal 
secing where votage spikes and transient 
Signal inputs offen occur, This isolation 
sso preven ground potential loops and 
provides improved noise immunity: Designed to work with LabVIEW 
7 Express and NEDAQm measurement services software, the module 
|scompatle with Visual Basic, C1C+ and C#, and suppoets Windows 
2000) TIXP sal LabVIEW Real Tis, 

‘The NEPXI-1224 features ine grate signal conditioning und pro- 
‘ides programmable gain settings per channel a ease masimum mes 
urement accuracy. A333 AS sapling rat and 16-bit resolution offer 
the Mexibily 19 measure a bvoad range of signals with highly ace 
fale volage measurements, Other features include dict sensonsignal 
connectivity, « NE-PGIA custom instrumentation amplifier for accurate 
‘measurements, temperature dit proteton civeutry. a PXT wigger bus 
to synchronize operations between two oF more modules and digital 
triggering, Pricing begins at L995, 

National instruments, Austin, TX. (200) 813 3693. (www.ncom). 
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Ultimate Flexibi ility. 
Ultimate Precision. 


Bie’ wonder we’re an Ultimate product 






The Ultimate Generation is here! ICS-645C. 


ICS 
SENSOR PROCESSING 


Sree an 


www. ics-Itd.com/645c 











Syster-on-Chip for FPGA Processing 


CoSine isa fully integrated, completely preconfigured System-on-Chip for realtime FPGA based signal processing. Bridging 
two high speed interfaces (Serial Rapid|O* PCI-X, or PCI-Express) through a mult-port DDR controller, the elegant design 
enables non-contentious access to a User Programmable Logic (UPL) block. 

Similar toa structured ASIC, the IP cores, memory controllers, specialized DMA engines, embedded processors and surtounding 
logie are factory preconfigured and supplied as a fully tested system. This provides users the ability to focus on application 
specific state machine processing in the UPL block without concerming themselves with coding other modules, complicated 
SoC integration, oF verifation. 

‘The CoSine development toolkit includes a standalone ATCA board with up 

to 8GB of DDR that demonstrates continuous sustained transfers from a 64-bit 
‘133MHz PCI-X PrPMC site at maximum bandwidth through CoSine toa Serial 
RapidlO x4 XMC site, Along with a complete “How 10" Developer's Manual, 

the kitincludes a demo program using an off-the-shelf Xilinx 1024 FFT, robust 
library of VHOL test benches, and extensive suite of PC, sR1O, and standalone 
diagnostic "C* test code. 

CoSine will also be offered on several fortheaming XMC, AMC, and Othello ViS* 
\VITA 1 and 46/48 formats in both commercial and conduction cooled options 








worth, Clo 91311 USA 
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